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A Matter of Impulse— 


HAT’S WHAT old 
Rastus told the 
judge when the 
latter questioned 
him regarding his 
visit to a certain neighbor- 
hood chicken coop the eve- 
ning before. ‘‘Yassuh, yoh 
honah, yassuh, it wuz jes a 
mattah uv impulse, das all.’’ 
And so it is with light- 
ning — just a matter of im- 
pulse, but what an impulse. 
Oh Boy! Of course, we might 
have suspected this ever since 
Ben Franklin flew his kite in 
a thunderstorm, but it was 
not until only the last decade 
when engineers began to deal 
with lightning in a scientific 
way that its impulse nature 
became to be fully appreci- 
ated. The fact was, nobody had ever actually méas- 
ured or recorded a lightning stroke and nobody had any 
idea as to what its form or wave shape was like. But 


along about 1925 electrical engineers were getting quite 
cocky—they had done some pretty clever jobs in the 
years preceding and as lightning effects were becoming 
more destructive as transmission lines increased they 


decided to tackle old man lightning himself. Armed 
with oscillographs and klydonographs, they girded 
themselves and set out to trap him. 

They succeeded. How well is amply recorded in the 
transactions of the American Institute of Electrical 
Engineers. The whole thing began in the year of many 
storms as the Chinese would say; the year madé mem- 
orable by the Shenandoah disaster—but wait, we’re not 
going to tell you about it here. We’ll let Everétt Lee 
tell you about it in his article on the Romance of Light- 
ning Research on page 390. Mr. Lee tells the story 
much better than we could, for he is one of those born 
romancers of whom we see only too few in the engi- 
neering professions. We feel sure you'll like it. 

Now, let’s see, there was something else on our mind. 
Oh, yes, in looking over the contents of this issue we 
noticed an article on Gang Bonus Systems. Now, it 
seemed to us that this was going too far. We’re strong 
for efficiency and we have preached bonus systems in the 
power plant, but to put ‘‘gangs’’ on a bonus basis, well, 
it didn’t seem quite the proper thing to discuss in a 
magazine of reputable character. We immediately be- 
gan to point out that gangs operated quite well without 
bonus systems and cited the St. Valentine Day Massacre 
in Chicago, as well as Legs Diamond’s achievements be- 
fore he himself was bumped off. Imagine, we said, a 
_good machine gun crew in the liquor racket neglecting 
the finer points of their technique merely in an effort 
to run up a high monthly average. Quality we insisted 
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was always preferable to quantity. But in all this dis- 
cussion we are glad to admit we were all wrong. Upon 
reading the article we found it dealt with an entirely 
different type of gang than we assumed. It seems this 
is the power plant gang and the idea of the bonus is 
not only to get better economy but to establish better 
codperation among the members of the gang. 

At the Denver Tramway Co. where it is used, the 
coal consumption dropped from 5 to 24% lb. per kw-hr. 
when it was put into effect. Read the article on it on 
page 383—it may give you some new ideas. 

Another article we direct your attention to is the 
one by H. M. French on Exciters. You may not realize 
it, but there have been many interesting developments 
in exciters recently. We found that out when we first 
took a ride on the ‘‘Cyclone’’ at the Century of Prog- 
ress. This type of exciter has nothing to do with the 
exciters which Mr. French tells about. This article deals 
with the type of exciters found in power plants, par- 
ticularly those furnishing direct current to the fields of 
synchronous motors and synchronous condensers. Mod- 
ern synchronous motor controllers provide automatic 
means for applying and removing excitation at proper 
times. New relays give increased flexibility in this 
respect. 

Have you got a code? If you haven’t you’d better 
get one for if you don’t you will have the NRA on your 
trail before long. On page 394 we present the code which 
the electrical industry got up. Offhand it looks like a 
perfectly good code but some of the utility companies 
don’t seem to think so—a couple of them said ‘‘We 
won’t sign it’? and promptly resigned. The trouble it 
seems is not so much with the code but with the attitude 
of certain of the public utility commissions. They, it 
seems, are always gumming up the works. Well, maybe 
Johnson will get after ’em, who knows? 
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WITH THE EpIToRS 


We Do Our Part 

ON THE CONTENTS page of this issue, Power 
Plant Engineering displays the emblem of membership 
in the National Recovery Administration’s drive for 
better business, having promptly signed and complied 
in every way with the code for periodical publishers. 


The code is reasonable in ail respects and is in harmony _ 


with justice in business affairs. Strict, voluntary ad- 
herence to the provisions of the code in all industries, 
we believe, will have a decidedly beneficial result on the 
social order of the country. This emblem will hereafter 
be displayed on the same page in each issue of Power 
Plant Engineering. 


Low Temperature Radiation and 


Reversed Refrigeration 

THERE IS a growing interest these days in the 
question of low temperature radiant heating, particu- 
larly in connection with electric heating. It is claimed 
that low temperature radiant heating in combination 
with reversed refrigeration would so lower the oper- 
ating cost of electric heating as to make it competitive 
with heating by other fuels. Whether this can be 
proved commercially or not, the fact remains that heat- 
ing by low temperature radiation is an interesting thing 
and it is strange that its general application has been 
delayed so long. In England, it is true, examples of 
this form of heating have been in use for many years 


but the application has never become general. 

With regard to electric heating by this method, it 
is of interest to know that in England recently a type 
of wall paper has been produced with a fine electric 


resistance element woven into it. When placed on the 
walls of rooms this heating element is connected to the 
electricity supply mains so as to heat the walls to a 
low temperature for radiant heating. 

The theory underlying this form of heating is sound. 
The idea is to supply heat to the body by direct radia- 
tion at such a rate as to maintain comfort even though 
the surrounding air is comparatively cool. 

Until quite recently, the importance of low tempera- 
ture radiation was not fully appreciated. It was known 
that the average human body engaged in ordinary seden- 
tary occupation liberated an appreciable quantity of heat. 
Theater plant operators and others having to do with 
the heating or cooling of halls containing large audiences 
know this only too well for the heat liberation of an 
audience of two or three thousand people is of con- 
siderable magnitude and must be taken into account in 
the operation of heating or cooling systems. 

Tests at the research laboratories of the American 
Society of Heating and Ventilating Engineers shows 
that the average person loses heat at the rate of 400 
B.t.u. per hour. This heat is dissipated by radiation, 
convection, and moisture evaporation from the skin. 
Of the total amount dissipated it has been found that 
in ordinary winter conditions, indoors, 46 per cent is 
lost by direct radiation, 30 per cent is convected and 
only 24 per cent disappears as latent heat of evap- 
oration. 


These figures indicate to some degree the possibil- 
ities of direct low temperature radiation from room 
surfaces, for if radiation is so effective a means of re- 
moving heat from a person’s body, it should also be 
an effective method of supplying heat to the body and 
of restoring the balance between the heat generated in 
the body and its dissipation. 

Experience with this type of heating, it seems, has 
been quite satisfactory and when carefully designed 
such systems produce comfortable and economical re- 
sults. Unquestionably this form of heating is destined 
to find increasing application and if used in connection 
with the reversed cycle of refrigeration, it may bring 
about a greatly increased use of electricity. By pump- 
ing heat from the outside to a moderate temperature 
of say 80 deg. F. and with one cent power, the actual 
costs, it is claimed, become competitive with coal. 

This type of heating system has other advantages 
besides comfort and economy of operation. The entire 
absence of radiators as such simplifies the matter of 
arrangement and decoration in homes and offices, a fact 
which should aid in no small measure in increasing its 
popularity. 


New Responsibility for American 
Standards Association 


ANNOUNCEMENT WAS made recently that the 
U. S. Bureau of Standards will discontinue certain 
specified practice and industrial standardization ac- 
tivities and will turn this work over to the American 
Standards Association. This association is supported 
by 37 national technical societies, trade associations and 
government bodies and if, in the interest of economy 
in government, the Department of Commerce was forced 
to abandon this important activity, its selection of a 
successor could not have been better made. 

Industrial concerns, however, are not the principal 
beneficiaries of the standardization movement, for there 
is not a standardized product manufactured that is not 
less expensive in first cost and repair than a similar 
product made of unstandardized parts. For example, 
a certain toaster has a specially designed plug connec- 
tion that has a way of burning out quite frequently, 
the cost to replace it is three or four times that of a 
standard plug and the repair part can be secured only 
from specific dealers who frequently must send to the 
factory for it, causing considerable delay. Thousands 
of examples of this sort could be cited where the public 
in general benefits by standardization. It has been 
estimated that in the lumber industry alone $200,000,- 
000 have been saved by the adoption of standards rec- 
ommended by the Bureau of Standards, much of this 
saving is, by force of competition, passed on to the 
public. 

With the American Standards Association taking 
over this work it is hoped that the interests of the 
ultimate consumer will not be forgotten even though 
the financial support of the Association’s work must 
come, in great measure, from industrial concerns. 
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=| ECAUSE of the universal and insistent de- 
| mands to trim expenses, reduction of power 
| and heating costs is always a subject of vital 
| interest. Where large quantities of process 
: —— steam can be used or where a power inter- 
change agreement can be made with a utility system, 
high pressure bleeder or even straight back pressure 
turbines can usually be depended upon for worth while 
savings. These conditions do not always exist, however, 
thousands of institutions and small industries having no 
procéss steam load but a considerable and variable heat- 
ing and electric load. In the summer the steam heating 
load disappears and even in the winter, the electric and 
steam heating peaks, coming at different hours, are diffi- 
cult to handle in a way that will take advantage of the 
economies offered by modern power plant equipment. 
Such problems are not impossible of solution, how- 
ever, and the new 2500-kw. section of the Purdue Uni- 
versity power plant is an excellent example of a type 
of plant that will undoubtedly be widely used in insti- 
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tutional and small industrial 
plants during the next few 
years. High pressure boilers 
supply steam to a condensing 
bleeder turbine from which the 
entire throttle flow can be bled 
to feed the heating system. 
Most interesting, however, is 
the fact that this plant is so op- 
erated that steam is produced 
at a cost of $0.271 per 1000 lb.; 
power for $0.0115 per kw-hr. 
and pumping water for $0.033 
per thousand. gallons. These 
costs, averaged for the year of 
1932, are total costs including 
all operating and fixed charges 
except interest on the invest- 
ment (not allowed by state _reg- 
ulation). Details of these costs 
over a period of years are shown 
by Figs. 6 and 8. 
Increased unit costs since 
1930 are caused by increased 
fixed charges, due to building 
extensions and new equipment. 
For instance, the water works 
investment increased from $13,- 
087.22 in 1930 to $55,389.83 in 
1932. Increased pumpage, nec- 
essary for projected buildings, 
ean be taken care of without in- 
creased fixed charges or, due to 
pump characteristics, any appreciable increase in oper- 
ating charges. Pumping costs will be about halved when 
up to the designed capacity. Similarly the power plant 
building as completed will take care of two more boilers 
and another 2500-kw. turbine. Total costs of the com- 
pleted plant, estimated from costs of the last addition 
are shown by Fig. 5B. 

The first section of the plant built in 1925 consisted 
of four 2500 lb., 5000 sq. ft., Stirling bent tube boilers, 
with a furnace volume of 2110 cu. ft. and fired by Taylor 
underfeed stokers with a projected grate area of 102.9 
sq. ft. each. Coal received by rail is dumped to a track 
hopper, crushed and elevated to a bunker by means of 
a peck carrier. Generating equipment consists of two 
500-kw., 3 ph., 60 cycle, 0.8 p.f., General Electric 190 Ib. 
ga. 100 deg. sup. turbo-generators designed to operate 
either condensing or non-condensing. Each turbine is 
set over a 942 sq. ft. Worthington condenser. Two of 
the boilers have 547.6 sq. ft. superheaters. There were 
two Green Fuel Economizer Co. forced draft fans each 
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New Power Plant Extension 


Reduces Cost of 


Operation 


By L. D. McCOY 


driven by 1186 r.p.m., 120 hp., Terry non-condensing 
steam turbines and rated at 60,000 c.f.m. at 7 in. of 
water. 

Ash handled by industrial car is dumped in a quench- 
ing pit and later removed by a locomotive crane with a 
grab bucket. The brick stack, 250 ft. high, 15 ft. inside 
diameter, is between the old and new boiler sections 
directly in line with the ash hoppers, which on the new 
boilers equipped with clinker grinders were too low to 
allow passage of the industrial cars. Ash from the new 
boilers discharge to a peck carrier which passes through 
the base of the stack and discharges to the small cars. 
Full load turbine water rates are 17.25 lb. per kw-hr. 
condensing and 36.3 lb. non condensing: 

The two new boilers are 6448 sq. ft. 200 lb. pressure 
Stirling equipped with 960 sq. ft. of convection super- 
heater surface and set over a 2690 cu. ft. furnace with 
185 sq. ft. of cast-iron block water cooled surface divided 
between the side and back walls, the front walls being 
air cooled. Each boiler is fired by a 5 retort, 37 tuyere 
Taylor stoker with a projected grate area of 144.2 sq. ft. 
similar to the original stoker except that a direct con- 
nected Terry turbine drive was substituted for the steam 
engine. Steaming capacity of the new boilers is 28,160 
lb. per hr. normal and 44,740 lb. maximum. Both boil- 
ers are served by a 64,000 c.f.m. (at 7 in. water) forced 
draft fan driven by a 110-hp., 1180 r.p.m. turbine, or 
in combination with old equipment. 

In the turbine room the new or third unit consists 
of a 2500-kw. 3600 r.p.m., 190 lb. 150 deg. F. superheat 
Westinghouse bleeder condensing turbine set over a 2530 
sq. ft. Foster Wheeler condenser and driving a 3140 kv-a., 
2300 v., 0.8 p.f., 3 ph., 60 cycle generator. Operating con- 
densing with a 3 in. vacuum, the bleeder pressure is 10 
lb. ga.; operating non-condensing and using the bleeder, 
the pressure can be varied at a predetermined point from 
5 to 15 lb. ga. Full load water rate condensing is 13.6 
Ib. per kw-hr., non-condensing 29.6 lb. per kw-hr. or for a 
maximum extraction of 69,000 lb. per hr., 28.8 lb. per 
kw-hr. Cooling water is supplied from a spray pond by 









































FIG. 1. 


FLOW DIAGRAM OF THE NEW SECTION OF THE 
PLANT 





Engineering Dept., Physical Plant, Purdue Univ. 








URDUE University, one of the country’s 
leading Engineering colleges, utilizes mod- 
ern power plant equipment in a type of plant 
which should interest those having charge of 


institutions and small industries. « The first 
section of this plant was built in 1925 and 
was described in Power Plant Engineering 
for September 1 of that year. Now, this plant 
has been extended and with the installation 
of the most modern and suitable type of 
equipment costs of steam, water, and power 
have been reduced to a remarkable extent. 




















a 12 in., 4350 g.p.m., 50.5 ft. head single stage Foster 
Wheeler centrifugal pump driven by a 75-hp., 1160 
r.p.m. induction motor. The air pump-is a 10 c¢.f.m. 
twin 2 stg. steam jet. 

Feedwater makeup is treated by a 3200 g.p.h. Coch- 
rane hot process softener and the feedwater is heated by 
two Cochrane metering deaerating heaters working in 
parallel, one installed with the first section of the plant 
and one with the second. Condensate from the heating 
system is collected in a 10 ft. by 10 ft. 6 in. by 20 ft. 
surge tank in the boiler room basement. The plant is 
completely equipped with flow meters, draft gages, CO, 
meters, pressure gages and soot blowers. At present 4th 
or 5th vein Indiana screenings, having heat content of 
from 10,000 to 13,000 B.t.u. per lb., are being burned. 
Another thing of interest is that this plant is completely 
equipped with thermometer wells, calorimeter connec- 
tions and measuring tanks, so that a test can be run on 
the plant without any loss of time or energy wasted in 
getting ready. Senior engineering students have definite 
schedules worked out so that each has a certain duty 
in a complete uninterrupted 8 hour test in the heating 
and power plant and which is done under capable super- 
vision. 

WATERWORKS 


During the year preceding the actual construction 
of the second unit of the plant an initial move was made 
toward establishment of an independent water plant. 
Four 12 in. wells averaging approximately 200 ft. deep 
were drilled in such positions that they are now enclosed 
by the building. Three of these wells are now being 
pumped by means of 750 g.p.m. Worthington Coniflo 
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FIG. 2. NEW BOILERS FROM THE FIRING FLOOR 

deep well pumps driven by 75-hp., 1750 r.p.m., 3 ph., 60 
eycle, 2300 v., vertical motors. The present installation 
includes three motor driven and one steam turbine 
driven 750 g.p.m., 1750 r.p.m. horizontal single stage 
centrifugal pumps and one steam turbine driven fire 
pump. The booster pumps, with a positive suction head 
of 60 ft., discharge against a pressure of 60 lb. per sq. in. 
when operated individually, although the piping is ar- 
ranged and valved in such a way that any of the booster 
pumps ean be used separately or combined. Any three 
of these pumps operating in series will produce a dis- 
charge pressure of 130 Ib. per sq. in. gage to be used on 
the mains and fire risers in the buildings when some of 
the present lines can be replaced or improved to carry 
that pressure. 


FIG. 3. SPACE IS PROVIDED 
IN THE TURBINE ROOM FOR 
ANOTHER TURBINE 


This is a view in the turbine 
room of the Purdue Power 
Plant. It is an exceptionally 
neat and attractive place, well 
lighted, and finished in two 
tone cream colored glazed tile. 
A ten ton hand operated 
crane is provided for handling 
equipment. As may be noted 
separate motor driven exciter 
sets are provided. 


The service lines of the buildings will . 








be reduced to approximately the present pressure. The 
fire pump has a capacity of 1750 g.p.m. at a 90 lb. per 
sq. in. discharge pressure and a speed of 2300 r.p.m. In 
addition to the above pumping equipment there is an 
electrically welded steel water storage tank covered with 
2 in. cork insulation and located in the addition similarly 
to that of the coal bunker in the first unit. This storage 
tank is cylindrical in shape having semi-spherical ends 
and is 16 ft. in diameter and 80 ft. long with a capacity 
of 110,000 gal. The arrangement is such that only one- 
half can be drawn from the tank by the booster pumps 
for the ordinary service, leaving the other half at all times 
as a reserve for fire service. A manually propelled 4 t. 
erane with motor operated hoist is available for use in 
either the generating room or pump room. 


PIPIna 


All of the piping both in the steam and water por- 
tions of the plant above 2 in. in size is a steel welded 
job using pipe bends to care for expansion. The flanges 
used at valves are of the VanStone type and wherever 
possible in the addition welding fittings were used in- 
stead of the customary cast flanged fittings. 


BuILDING 


Since the plant was to be located in a conspicuous 
part of the Campus, it was necessary to construct a 
building of suitable materials to harmonize with other 
buildings. The architecture follows the lines of utility, 
having been adapted to the needs of a structure of this 
character. The building was built in units, the size of 
which were determined by the immediate requirements 
for equipment. Inasmuch as the design included one 
central stack to care for the demands of the completed 
plant and since one half of the ultimate would care for 
the near future, enough more than half of the building 
to enclose the stack, was erected, and equipped as the 
first unit in 1925. The second unit of the building, con- 
necting the first unit with the Service and Stores Build- 
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CROSS SECTION OF THE BOILER SHOWING THE 
TYPE OF SETTING 


FIG. 4. 


ing, was constructed in 1931, and the equipment to 
complete the layout will be added as necessary. The 
superstructure is of modern setback style of architec- 
ture similar to many of the modern commercial central 
station plants. It has brick curtain walls with limestone 
trim and factory type steel windows. The frame is of 
structural steel with the columns enclosed in the brick 
work. 


Heatina System 


At the time the heating and power plant was built 
plans had already been formulated for the construction 
of tunnels for both the replacement of the present con- 
duit type of steam distribution and the caring for future 
building development, correlated into one system, di- 











FIG. 5. 
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vided into units which were to be constructed according 
to the most pressing needs. The general scheme decided 
upon was a trunk system with separate feeders to the 
individual buildings. The campus is underlaid with 
gravel at an average depth of 4 ft. which eliminates the 
necessity of installing a special drainage system to han- 
dle seepage water or condensate lost due to a repair. 
For this purpose a regular 8-in. sewer pipe, the hub of 
which is fitted with a floor plate, is set in the tunnel floor 
at 50 ft. intervals. 

Ventilation is accomplished through an angular flue 
east integral with the tunnel and on one side, over this, 
is a bench laid up with an open brickwork design and 
covered with a 3-in. pre-cast slab of concrete. These 
ventilators are located at approximately 150 ft. intervals 
and may be closed in winter. 


Standard pipe openings, planned of such size to ad- 
mit 22 ft. of the largest pipe used, are placed in the top 
conveniently to roadways, or where else necessary. The 
pipe covering in the tunnel is all moulded 85 per cent 
magnesia with an 8 ounce canvas jacket sized and 
painted. The insulation on low pressure and return 
lines is all standard weight; on high pressure lines is 
double standard. 

From 1926 to 1930 inclusive there was a little in 
excess of 6400 ft. of tunnel constructed at an average cost 
for general construction of $16.52 per foot. There was 
a total of 410,000 lb. of pipe installed ranging in size 
from 11, in. to 16 in. or an average of 64 lb. per foot of 
tunnel. The piping has all been installed by contract 
including installation of valves and expansion joints fur- 
nished by the owner, at an average cost of 14.98¢ per 
pound of pipe: 

In addition to the steam distribution system the tun- 
nels also carry the electric lines, water lines and air lines 
for the buildings having pneumatic temperature control. 
The electric lines are all lead sheath cables and are laid 
in slots on the side of the tunnel opposite the steam 
lines. 

The system, designed for the utilization of exhaust 
steam from the turbo-generators and auxiliaries in the 
power plant for the heating of buildings, includes also 
high pressure steam distribution which serves two pur- 
poses, that of supplying steam for process work in the 
various laboratories and that of boosting the pressure 
in remote parts of the low pressure lines when the heat- 
ing load is heavy. This last mentioned fact made it pos- 


WATERWORKS 10.4 % 
73,875 CUFT. 





COST DIAGRAMS, A, SHOWING THE COST OF THE PLANT AT PRESENT; B, SHOWING THE ESTIMATED 


TOTAL COST COMPLETED WITH TWO MORE BOILERS AND ANOTHER TURBINE, AND C, A DIAGRAM SHOWING THE 
DISTRIBUTION OF BUILDING VOLUME 
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FIG. 6. UNIT COST CURVES OF STEAM, ELECTRICITY AND WATER FOR A PERIOD OF 7 YEARS 





GENERATOR EFFICIENCY-PER CENT 


GENERATOR OUTPUT— KW. 


CURVES SHOWING THE PERFORMANCE OF THE 
TURBINE UNDER TEST 


sible to keep the low pressure pipe sizes smaller, with 
the attendant savings, than would have. otherwise been 
possible and through small auxiliary connections im- 
prove the reliability of service. The booster lines are 
arranged in banks of three each having a small reducing 
valve between the high and low pressure sides. Each 
reducing valve is set for a different pressure in ranges 
one pound apart. Using small valves and a range of 
pressure gives better operation, greater safety, easier 
maintenance and they are cheaper. In case of a very 
small heating load when the turbines in the power plant 
are operating condensing the heating load may be ecar- 
ried entirely through the booster stations. In most cases 
the natural contour of the grounds made it possible to 
have the condensate flow in the same direction as the 
flow of the steam to the boosting stations where it is dis- 
charged through traps to condensate return pumps; 85 
to 90 per cent of the condensate is returned to the plant. 
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List of Principal Equipment Purdue University Power Plant 


BOILERS 


Boilers—Babcock & Wilcox Co., two 3- 
pass, 6448 sq. ft., 210 lb. gage, Stirling boil- 
ers, each with 960 sq. ft. of convection 
superheater surface designed to give 150 
deg. superheat. Normal capacity 28,160 lb. 
per hr., maximum capacity 44,740 lb. per 
hr. Furnace volume 2690 cu. ft. with 185 
sq. ft. of American Engineering Co. water 
walls made up of cast-iron blocks. 


Stokers—American Engineering Co., two, 
5 retort, 37 tuyere Taylor stokers, projected 
org area of 144.2 sq. ft., designed to burn 

3.4 Ib. of coal per e ft. per hr. Driven 
Fe Terry turbines. Complete with hydraulic 
driven clinker grinders. 


Forced Draft Fan—American Blower Co.. 
one, 64,000 c.f.m., 7 in. water gage, forward 
curve blade, forced draft fan driven by a 
110 hp., 1105 r.p.m., single stage 190 Ib. 
General Electric noncondensing turbine. 


Boiler Feed Pump—Worthington Pump & 
Mach. Corp., one, 400 g.p.m., 570 ft. head, 2 
stage centrifugal pump driven by a West- 
inghouse 3000 r.p.m., 95 hp., 190 lb. pres- 
sure non-condensing steam turbine, 


Feedwater Heater—Cochrane Corp., one 
V-notch metering deaerating heater, capac- 
ity 250,000 lb. per hr., from 135 to 210 deg. 


Ash Conveyor ............. Jeffrey Mfg. Co. 
Boiler Feed Regulators..... Swartwout Co. 


Combustion Control 
eiavags wa deeeesieee Carrick Engineering Co. 


Soot pee rs 
aniee ..-Diamond Power Specialty Corp. 


GAR WONNGN iirc ce Necwsencdkae Crane Co. 
Steam Traps ....60ccccsccess Swartwout Co. 


Superheater Safety Valves 
extn eeeccleqicgeeseesu ees URMRORReIMEeE CO, 


Water Columns 
aa siegreees's «ssp Eee, Gauge Column Co. 


Weigh Eatery oc. 0 cccssscs Freeman-Riff Co. 


TURBINE 
wether Hemeraiee-— = cena ias Elec. & 
Mfg. Co. -kw., 3600-r.p 190-lb. gage, 


150 deg. ‘superheat, condensing bleeder tur- 
bine driving a 3125-kv.a p.f., 2300-v., 
3-ph., 60-cycle generator at 3600-r.p.m. 


Condenser—Foster Wheeler Corp., one, 

2530 sq. ft., 2-pass surface condenser with 
%- in. OD. No. 
Capacity 38,500 lb. of steam per hr. at 3 in. 
of mercury, with 4350 g.p.m. of 85 deg. F. 
cooling water. 


Circulating Pump—One, Foster Wheeler 
Corp., size 12, 4850-g.p.m., 50.5-ft. head 
single stage centrifugal pump driven by a 
General Electric 75-hp., 1160-r.p.m., 2300-v. 
induction motor. 


Hot Well Pump—Foster Wheeler Corp., 


one, 2% by 4-in., 115-g.p.m., 56-ft. head 
centrifugal pump, driven by a 5-hp., 1150- 
r.p.m., 440-v, induction motor. 


Vacuum Pump—Foster Wheeler Corp., 
one, twin, 2-stage steam jet with inter and 
after cooler. Capacity each stage 10 c.f.m. 
of free air at 3 in. absolute and operating 
* - lb. steam pressure. 100 deg. super- 

eat. 


Air Leakage Meter...Foster Wheeler Corp. 
Exciter—Fort Wayne Electric Works, 

one, 50-kw., 125-v., d.c. shunt wound gen- 

erator. Driven by a 75-hp., 2300-v., 1200- 

r.p.m. motor. 

Atmospheric Relief Valves..Cochrane Corp. 


Generator Air Cooler 


Wicewadevecamudcense Griscom Russell Co 
Tachometer............ James G. Biddle Co. 
Turbine Oil Cooler ....... eeweeus Andale Co, 
ica Be IN hack oebsedwsddencdéanes 

.. Worthington Pump and Mach. Corp. 
VALVES AND PIPING 
Check Walves ........... Lunkenheimer Co. 


ee A I oie cars cease dana couseas 
Cakacedeuees Stockham Pipe & Fittings Co. 


Expansion Joints, Copper........ Crane Co. 
Expansion Joints, Rubber.U. S. Rubber Co. 
WR ook wee aeeees Spang-Chalfant & Co. 


anneal Valves 
..Boylston Steam Specialty Co. 
Fisher Governor Co 

Foster Engineering Co. 


Valves....... tbs e dade ld Cen y cade Cok 
Lunkenheimer Co. 
Wm. Powell Co. 


18-B.w.g. Muntz metal tubes. 


INSTRUMENTS 


Boiler Panel—Hays Corp., complete with 
Hays 5 pointer draft gage, COe and draft 
recording gages, and Cochrane flow meters. 


Weahine Meme o<i ccc escceKe Cochrane Corp. 


Flow Meters. .......scce. Bailey Meter Co. 
Cochrane Corp. 


Draft Gage..... ....-Hllison Draft Gage Co. 


Mercury Columns 
segene Consolidated. ‘Ashcroft Hancock “Co. 


Wremetne QUGOe 6 66s kc dcsesdivebcccees 
atence Consolidated ‘Ashcroft Hancock Co. 
eakeae Crosby — Gauge and Valve Co. 
oneal oo 


MISCELLANEOUS 


Deep Well Pump—Worthington Pump & 
Mach. Corp., three, No. 12, 750-g.p.m., 213- 
ft. head Coniflo deep well pumps driven at 
1750 =r.p.m. General Electric 75-hp., 
2200-v. vertical induction motors. 


Booster Pumps—Worthington Pump & 
Mach. Corp., four, 750-g.p.m., 80-ft. head, 
single stage, 1750-r.p.m., centrifugal pumps. 
Three driven by General Electric 25-hp., 
440-v. induction motors and one driven by 
a D. E. Whiton Machine Co. 20-hp., 190-Ib. 
steam pressure non-condensing turbine. 


Fire Pump—Dean Hill Pump Co., one, 
10-in., 1750-g.p.m., 162-ft. head centrifugal 
single stage fire pump driven at 2300-r.p.m. 
by a D. Whiton Machine Co. 112 to 160- 
hp., 105 to 190-Ib. steam pressure non-con- 
densing turbine. 


Stairways & Grating...............0. 
ieckes davesecee "Hoosier Steel & Wire Co. 


Thermometers ..........++++++ Foxboro Co. 


NOTE: For list of a in initial 
installation in 1925 see p. 408. 









































Pere Pe Form 22 Pere Pe Form 
ath — MONTHLY REPORT 933 
MONTHLY REPORT... larch,.1958....- MONTHLY REPORT... Merch, 1955 HRATING AND POWER 
HEATING AND POWER PLANT 
HEATING AND POWER PLANT GENERATING ROOM 
BOILER ROOM OBSERVED DATA 
Ave. Barometer — Total Gels. 7,313,000 
OBSERVED DATA Clear Day: .. Cloudy Da 20 __. Peak load K. W 
Total ieee sed—Lbs. YO" F215, 645 Tomes fecter—masinen 96.5 K. W. Hours 21,673 
Ave. outside temperature °F, $8.7... Water returned from H. S— ie “27,694,400 Total K. W. swe ASg 251... factor—mimmu: 70.2 
Total coal burned—Lbs. 4,424,670... Condensate from Turbine No. 807,984 K. W. H. used Air Compressor 1,920. peal lighting Toad. 2 Hours Pumping “4 
‘Cost per ton coal $2.16... Condensate from Turbine No. 3 201,810 Net K. W. H. used UB gBBL.. Connected power load 
Average B. T. U. per Ib. coal 11756.8. Ave. Condensate Temperature *F. 82.6 Total water used—Lbs. 3,001,627. Total conancted 5683 FIRED CHARGES 
Average CO, % a-ALeS. Ave. feed water temperature *F. 219.9 L._P. S. to heating system—Lbs. ‘Total D.C. generated (K.W H.) ‘S220 
Ave. flue gas temperature °F. ~--nwvwlfPo@. Ave. surge tank temperature *F 155.9 Total K. W. H. generated 271,770. Hours condensing operation 2903 Building 19,073.95 
Total boiler hours operated ions Ave. boiler pressure—ibs. 220.0 Total generator hours operating - Hours non-condensing operation 595 
Total boiler hours banked anne SQ. Ave. superheat *F. 175.0 Total generator hours off line Ave. Vacuum, ins. 27.6. Bquipment 36,659.42 
hours off line womens. Ave. exhaust pressure—Lbs. 7.5 
Steam to auxiliaries—Lbs. 8,246,600... Ave. exhaust temperature °F. 245.8 Depreciation 262.22 
L. P. S. from atx. to heat—Lbs. ~45765,145. Ave. return water *F. 138.1 FIXED CHARGES OPERATING CHARGES 
Total ~35,099,250. Ave. make up water temp, *F. $0.0 : 90,479.59 $850.10 Insurance 3.17 
Total water used—Lbs. ~15,697,094. K. W. H. used 18,40 Building cost "is4°108.98~ Steam Taal 
Make up water to softener—Lbs, 4,882,474. Rasipment cost wee =o Total Fixed Charges 265.359 
Depreciation 5% "908260" K. W. Hours B 
Insurance 100.22 Supplies 59-01 
FIXED CHARGES OPERATING CHARGES Total fixed charges 907-59 Repairs 84.30 OPERATING CHARGES 
ae 146,449.87 c, 4778.68 Net operating charges hs Labor 442.52 
sera, bones : oad Total fixed and operating charges  _22225-40_ Total operating charges 5 Electric @ .00618 177.29 
ay * ar Weer Soa Credit L. P. steam to heat 2713.58 
Depreciation 48 Electric Power 47 ~ = 
Idowrance Steam to Auxiliaries "gere.t6 al : Supplies 1.06 
Total fixed cee al 2,080.88 Supplies 116.42. Repairs 12.61 
be — po pei de am poe 405.21... CALCULATED DATA DISTRIBUTION K.W.H. Cost 
otal and operating charges mT) 1004.65 
Toa operating charges 8754.49 Average K. W. Hours = —— Purdue Memorial Union am he] Labor 86.25 
Credit L. P. steam to heat 1159.11. Seater ———— >. Amerigan Railway Ass'n \ . 
Net operating charges 7595.38 Load factor aaa 2 Cary Memorial Hail 9966 a8 Total Operating Charges 278.07 
Sees ——-EP tay. Trerinamt Staion RR. - TOE Total operating and Fixed cherges 343.46 
Exp. Feeding Barn F 
CALCULATED DATA DISTRIBUTION Los. Cost poghty gana “i ‘ Beer. “a 
Lbs. steam per Ib. coal Te Steam to Union 1467008 _ 404.51 Creamery me 37698 Ave.Gels.Per iin. 164 
Percent make up 15.8 . Steam to Ag. Exp. Station __ 572800 _ 187,81 Serum Pla 158... 280 Cost per 1000 gale, 074 
Boiler efficiency TRB... Steam to Ag. Exp, Sta. Annex ... 400600 __ 110,41 Horticultural Bara 
Cost per 1,000 Ib. steam a 2756....... Steam to Hort. Greenhouse 1007200 _ 277,58 Poultry Service 6. 2.58 
Steam to Mech. Eng. Bldg. “ z 
Steam to Gymnasium i 3 
Seam * . Eng. Bi +80 . 
om. 9 5 REMARKS: 
REMARKS. 
FIG. 8. DETAILS OF COSTS FOR THE MONTH OF MARCH, 1933, FOR STEAM, ELECTRICITY AND WATER 
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Operation of Horizontal 
Underfeed Stokers 


Stupy oF A PARTICULAR STOKER FROM ACCEPTANCE TEST THROUGH TO 
Finat Opreratina Conpitions SHows EFFEctTs oF ADJUSTMENTS AND 
VARIATIONS IN Erriciency. By J. F. BARKLEY! AND L. R. Burpick?. 


PERATING OBSERVATIONS covering a full 
series of conditions were made on a horizontal 6- 
retort underfeed stoker installed under a longitudinal- 
drum water-tube boiler of 5110 sq. ft. heating surface. 
1iSupervising Engineer and 2Associate Engineer, Fuel Economy 


Service, U. S. Bureau of Mines. Published by permission of the 
Director, U. S. Bureau of Mines. (Not subject to copyright.) 


Figure 1 shows the general layout. The coal used was 
low-volatile, low-ash, eastern semi-bituminous coal hav- 
ing relatively high ash fusion and heavy caking char- 
acteristics. Referring to Table I, Test No. 1 was a 
10-hr. acceptance test, showing an over-all efficiency 
of 83.2 per cent when developing 533 b.hp. The heat 


COMPLETE PERIOD FROM ACCEPTANCE TO FINAL 





























TABLE I. TEST DATA AND RESULTS COVERING A 
OPERATING CONDITIONS 
Item No 
: : : : 4 Average : : ? Ave 
1. Test : #1 : #2 : 3 : Pay : #344: $5 t #6 : #5 86 
2. Duration hrs. 9.97 : 2.05 : 6.33 ‘ 7.00 : 2 6.33 : 6.33 : 
3. Boiler No. 3 : 3 : 3 3 t : : 3 3 7 
&. type of boiler : Long! tudinal Drum Water Tube 
d+ Type of stoker : Horisontal Rear Dump Underfeed 
6. Grate surface oq.ft.t e 
1. ‘Type of fuel : Semibituminous coal 
8. Boiler heating surface 6q.ft.: 5110 
9. Ratio of heating surface to grate surface : 59.0 
10. Combustion space volume (approximate) cu.ft.t 710 
; 
Average Preseures and Temperatures: 3 : 3 . : : : : 
11. Steam pressure by gage Ibe. /eq.in. : 71.7 : 66.4 ’ 67.4 t 66.8 : t 67.7 : 71.1 : 
12. Force of draft ~ combustion chanber 3 0,028 2 0.145 : 0.05 : 0,05 : : 0.05 : 0.05 t 
~ boiler breeching ahead t 3 t : 3 : : : 
of damper " : ~0.078 : 0.498 : 3 : : : : 
13. Pressure of air at stoker *8, t 1.50 t 3.73 : 1.45 t 1.42 : 1b: 1.27 : 1.67 : 1.47 
14, Temperature of feed water entering boiler oF. 19-7 t 19.5 t 204.4 : 204.2 : : 204.3 : 208.6 : 
15. " calorimeter op. 262.2 3 ae 4 : t t : : : 
16. 4 " escaping gases leaving bojler oF.8 371 : 54 : 388 2 38 f] 3 391 3 4o2 : 
17. . " boiler room be Pe] 89.7 t 61.8 : 17.4 t 17. : : 78.1 3 78.4 t 
: : : : : : : : 
Quality of Steam: : : : 3 : : : : 
18. Percentage of moisture in steam a 1,082 ’ 0.789 : 3 : : : : 
19. Factor of correction for quality of steam : 299146 : : : ry : : : 
t : : f] : : : : 
‘otal t t : ' : : : : : : 
20. Total weight of coal as fired lbe.: 15,336 r) t t : : : : 
21. Percentage of moisture in cosl ae fired 4: 2.8 : ’ : : t $ t 
22. Total weight of dry coal lbs.8 14,907 2 ’ . ° - ° 
23. Total weight of dry ash and refuse into ash pit-lbs.: Fes : NOTE-« 
2k. Percentage of ash and refuse based on dry coal 984 7 : approximate . 
25. Total weight of feed water lbs. 158,013 : diation and for and efficiency estimated from heat balance 
26. Totel water evaporated corrected for : : 
steam quality lbs.: 156,664 : t t 2 | : : 
27. YFactor of evaporation t = 1.17065 : : t t t t t 
28, Total equivalent evaporation from and at 212° lbds.: 183,399 : : : : : : : 
: : ’ ' 3 t : : 
rly Quantities and Rates: : t Hy : : : : : 
29. Dry coal per hour lbs.: 1,495 ’ : 3 : 3 : : 
30. Dry coal per sq.ft. of grate surface per hour 1bs.? 17.3 : jue : 19.0 3 19.5 : 19.3 3 16.5 : 17.9 8 a7.2 
31. Water evaporated per hour corrected for : 2 : : : ! : : 
quality of steam lbs.: 15,714 : t t : 2 : ‘ 
32. ate evaporation from and at : : : : : : : : 
per hour lbds.: 18,395 : : : : : 3 : 
33. PS: evaporation from and at 212° per : : : : 2 : t t 
hour per sq.ft. of boiler heating surface-lbs.: 3.60 : : : : t : : 
2 : : : : : : 
Capacity: : : : : : : : : 
34. Rated boiler horsepower hp.t 511 2 ' : : : ’ ry 
35. Boiler horsepower developed hp. 533.2 : 1021° t 57% 2 576 2 576 3 515 : 556 : 536 
36, Percentage of rated capacity developed $ 104.7 : 200° : ne : 113 } 113, ¢ 101 : 109 : 105 
: t : 3 : 
Economy: : ! ' : : 3 : : 
37. Water fed ver 1b. of coal as fired loe.! 10.30 : : ‘ : : 3 8 
38. Water evaporated per 1b. of dry coal lbs.? 10.51 : : : 3 : : : 
2: Unite of evaporation per 1d. of coal as fired lbds.! 11.96 t 2 : : : ry : 
+ Unite of evaporation per 1b. of dry coal lbs.: 12.30 : 3 : : ~ ' : 
: 2 Fy ‘ : 
Ul. Analysis of Dry Gases by Volume: t : : : t : : : 
a. Carbon dioxide (CO) 4: 13.77 t 14.90 : 11.74 : 12.66 : 12.20 3 12.32 t 11.76 : 12.0% 
bd. Oxygen $: 5.05 : 4.13 ' 7.16 t 6.08 : 6.62 3 6.58 : 7.11 t 6.85 
c. Carbon monoxide (CO ) 4: 0.22 : a : 0.15 : 0.27 c Pes. 8 0.12 : 0,08 : 0.10 
4. Nitrogen (No ) by difference 4: 80.96 t 60.7’ : 80.95 : 80.99 t t 80.99 : 81.05 t 
2, Lbs. of dry flue gases per 1b, of carbon lbs.: 18,11 2 16.85 : 21.14 t 19.51 t : 20.27 : al. 3 : 
43, " ary coal 1bs.: 14,56 : 13. t 17.06 : «> 315.97 t ' 16.84 : 17,68 : 
: : : ’ ’ 
44, Proximate Analysis of Coal as Fired: t : 
a. Moisture 4: 2.8 : 4 
bd. Volatile matter 4: 21.7 t 16.9 
c. Fixed carbon 4: 68.8 : 73.0 
. 4. Ash 4: 6.7 t 7 
5. Ultimate Analysis of Dry Coal: 3 3 
a. Carbon (c ) Gr 61.6 : 84.5 
>. Hydrogen (Bo) 4: 4.9 t 4.3 
c. Oxygen (02) $: “2 : 2.5 
a. Nitrogen (Ne) 4: a t 1.2 
e. Sulphur (s ) 4: 0.9 t 0.6 
f. Ash 4: 6.9 t 6.9 
46 -B. t. u. per 1b. of dry coal? B.t.u.? 14,350 : 14,680 
: : 
47. Analysis of Dry Ash and Refuse: : : : : 3 : : : 
, a. Combustible 4: 14.6 : 30.0 3: 7 2 1 + Wu : 17.3 : bo : 16.2 
d. Ash 4: 85.4 t 70.0* t 3 : 9 : : 82.7 U &4.9 ' 
: 2 2 1 2 i 2 u 
4S. Heat Balance, Based on Dry Coal: t 
a. Heat adsorbed by boiler : : 4s r) : 3 : : : 
bd. Loss due to heat carried away by : ’ : : : : : : : ¢.2 » , : , : 
steam in flue gases : ' : : : : : 3. KH: Ny : 
c. Loas due to heat carried away by dry flue owen : 6 3 : : : 3 t t h : 
4. Lose due to carbon monoxide t 9: : ! : : : 57: : : 
@. Lose due to combustible in ash and refuse : : ae : : t t : : 
f. Loss os to nga y hydrogen, — : 2 : t : : t : t 
Aieti or t 60 
g. Total yf Item ve + 14,350 :11 




















TABLE Il. 








Main Ram _ Secondary 


Main Ram_ Secondary Travel, Ram Travel, Ratio 
Block Ram Pin Approx. Approx. Main Ram to 
Position Position Inches Inches’ Sec. Ram Travel 
1 12 5.5 2.18 
1 2 12 7.0 1.71 
1 3 12 8.5 1.41 
1 4 12 10.0 1.20 
2 1 10 3.5 2.86 
2 2 10 5.0 2.00 
2 3 10 6.5 1.54 
2 4 10 8.0 1.25 
3 1 8 1.5 5.33 
3 2 8 3.0 2.67 
3 3 8 4.5 1.78 
3 4 8 6.0 1.33 
4 1 6 None aes 
4 2 6 1.0 6.00 
4 3 6 2.5 2.40 
4 4 6 4.0 1.50 
5 1 4 None soe 
5 2 4 None “gee 
5 3 4 0.5 8.00 
5 4 4 2.0 2.00 





balance for this test gave a reasonable loss ‘‘to radiation 
and unaccounted for,’’ thus indicating that the actual 
efficiency obtained was about as shown. Test No. 2 was 
a 2-hr, capacity test, showing an estimated efficiency of 
80.6 per cent when developing about 1021 b.hp. During 
these tests, the stoker was operated at constant load 
by an expert fireman in the employ of the stoker man- 
ufacturer. 

After the equipment had been in operation for some 
months, further tests showed an average operating effi- 
ciency of about 78.8 per cent. Tests No. 3 and No. 4 
are representative. During these tests, the stoker was 
operated by the regular plant fireman. Studies were 
next made to determine the effects of stoker adjust- 
ments and to arrive at the best operating conditions 
for the regular plant heating load. Table II shows 
the possible adjustments on the stoker and their effect 
on ram travel and on fuel movement or fuel bed shape. 
The main or coal-feeding ram travel governs the 
amount of coal put into the furnace at the front wall; 
the secondary ram travel governs the amount of coal 
taken away from the front wall and pushed further along 
into the furnace, therefore the ratios tabulated in the 
last column give an indication of the general contour 
of the fuel bed on the front half of the stoker: the 
higher the ratio, the thicker the bed at the front wall 
in relation to that near the middle of the stoker. 

Table III shows representative observations for dif- 
ferent stoker adjustments. The effect, as shown in the 





TABULATION OF STOKER ADJUSTMENTS AND 
RAM TRAVELS 
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FIG. 1. GENERAL LAYOUT OF THE BOILER AND STOKER 


table, upon the over-all efficiency of the various stoker 
adjustments was quite small. This was due in part 
to careful stoker operation. Greater differences in 
efficiency due to these adjustments would occur with less 
careful attention. The final adjustment chosen gave the 
highest efficiency obtained and also required the least 
operating attention, thus tending to offset careless oper- 
ation. Some difficulty with any of the adjustments 
was experienced with the formation of clinkers on the 
side walls toward the front of the stoker. Such clink- 
ers would retard the movement of the fuel in the out- 
side retorts. 

A large amount of carbon monoxide is likely to be 
produced with this stoker when poorly operated. Fig- 
ure 2 shows the carbon monoxide produced for various 
carbon dioxide contents. This curve is representative 
of good plant operation when the stoker is properly 
adjusted. Figure 3 shows the over-all efficiencies at 
about 110 per cent rating for various carbon dioxide 
contents in the flue gases. 


TABLE III. OBSERVATIONS MADE FOR VARIOUS STOKER ADJUSTMENTS 



































:Stoker Adjustaent: : : Rati t aAverace : : : : : Duel Bed : Relative Value of : 
Duration :_Position Number : Main Ram : Sec. Ram: Mein Rem Travel : B.h.p. : Windbdox : Furnace : Per Cent : Per Cent : : Distance : Adjustment Based on : 
bre. +: Main : Sec. : Travel : Travel : : Load: Pressure : Draft :. Cop : co : 18° from: 24° from : from 3 Efficiency Only : Remarks 
t 2 Rem 3 2 t Sec. Ram Tr. : Carried :Inches water!Inches water: % t Front wall:Bridge wall:Bridge wall:(Careful Stoker Operation): 
: : : : : : : : : : : : : : 
7.0 : 23 1° 3s 5.0" (3 2.00 s 33 : 1.45" : 0.05" : 1.7 3s 16 : a7" 16" : a : t Adjusteent as found. 
. t ® : ® : e : ® 2 s : 560 3: 1.42 t ® 2 127 2 87 t Vv : Wy t 2 : 1 Operator apt to produce too much CO. 
: : : : : : 3 t : : : : 
Ne ee es on ““¢ & t ® ¢ oe «. ah 8 . ¢ We + wa 8 Wo: (165 35 ¢ 996 : A fair adjusteent. 
2 2 2 2 2 H : £ 2 2 2 2 mn i i 
: : : t : t ? z : t t : 2 3 z 
mm 2+ ss £2 se : (3.08 i 2.67 + 55 + be 8 ® : 12.8 3 =z : 2s 2 9 : 2 Too much CO. Deficiency 
be : * 8 e - bd : ® : ° « 55 8 1.58 : ® ¢ @W6: 6 t 20 : v : 10 : : of air at front wall. 
: t 2 : : 2 t z t : : t 
avg. : ie °e *% ® : Ld : J : 590 3: 1.50 : e s 127 : 37 : 19 uv : 99 2 996 t Fuel bed tends to mat, (cake over the top).| 
i 2 i H £ 2 H £ 2 £ 2 2 3 i 
: ? : : : : : : : : : : : : 
6.0 : he : ws 585! : 2.18 t - : 1.37 : e s W3 : 2 19 1% ' 2 3 999 2 Fuel bed tends to mat. CO rather high. 
i L i Z z 2 2 2 2 : 2 : i 2 os 
: t t 3 3 : t : er g z z D 2 
7.0 3 | a. oe ks ee 7 : §280 3: 1.27 t 0.07" 13.0 : .2 t pt 3 : 16 : 2 2 3. Too much CO, due chiefly to too active 
: a LJ | ee s : Ld t bed : 570 3: 1.54 t 0.05" 2: 12.6 3: 32 t 20 : aa; t 2 : t @ fuel bed at rear. Sec. rem travel so 
: a | as 28 , : J : ® : 75 t 1.38 2 ® : 13. : 254 : 7 : 1 2 Or 6: : long that excessive attention is required 
bd : *.s 3 ® : bs : « : 10g 1.61 : bd 2 12. 2 et : Vv y : ° t 2 to prevent trouble at rear from CO and 
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LONGITUDINAL DRUM WATER TUBE BOILER 
5il0 SQ FT HEATING SURFACE 
SIX RETORT UNDERFEED STOKER 
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FIG. 2. THERE WAS A TENDENCY FOR CO TO APPEAR 
WHEN THE COz EXCEEDED 11.5 PER CENT 


It was found that good burning down of the com- 
bustible in the refuse was largely a problem of operat- 
ing manipulation during the time just preceding the 
cleaning of the fire, being rather independent of the 
stoker adjustments. The last point for emission of air 
under pressure was at the rear tuyéres, a nonperforated 
dump-plate reaching from this point a distance of about 
24 in. to the bridgewall. Air for combustion passing 
through any accumulation on the dump-plate must come 
from the ashpit by natural draft or work its way from 
the rear tuyéres. The dump-plate as designed and sized 
could not readily be adapted to serve as grate area. Ex- 
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7 8 9 10 u 12 13 14. 15 
CARBON DIOXIDE ~ PER CENT 
FIG. 3. MAXIMUM EFFICIENCY WAS REACHED AT ABOUT 
13.5 PER CENT CO2 


periments with perforations in the dump-plate and the 
emission of air under pressure into the ash pit showed 
relatively small improvement in fuel-burning. An ideal 
fuel bed for this stoker would be one that covers the 
rear tuyéres and ends abruptly near the front of the 
dump-plate. In practical operation it was not possible 
to maintain the proper amount of fuel over the rear 
tuyéres without spilling considerable fuel onto the 
dump-plate. Previous to dumping, it was necessary to 
burn down this fuel. Large pieces of coke were broken 
with a hook to hasten the burning. 

In burning down, the strokes of the rams were 
shortened, thereby reducing the amount of coal fed to 
the furnace and retarding the amount of fuel moved to 
the dump-plates. During this stage the fuel bed on the 
rear half of the stoker burned down to some extent. 
After dumping, the amount of stroke was increased to 
build up the rear half of the fuel bed to its correct shape. 
For the load conditions at this plant it was found that 
a time interval of about 8 hr. between cleanings was 
desirable. Tests No. 5 and No. 6 show the improvement 
over No. 3 and No. 4 when the regular plant firemen 
had learned the proper manipulation in burning down 
the refuse. 
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Benson Boiler Progress 


S A RESULT of investigation work done on salt de- 
posits in tubes of Benson boilers, Siemens-Schuck- 
ertwerke announce that these boilers can now be safely 
operated below the critical pressure. The chief advan- 
tage of this is that excess feed pump work is eliminated. 
First trials to operate a Benson boiler at under- 
critical pressures were made by Professor E. Josse of 
the Technische Hochschule, Berlin, with the test boiler 
of his laboratory. Later Siemens-Schuckertwerke op- 
erated their large 90,000 lb. per hr. Benson boiler No. 2 
at the cableworks Berlin-Gartenfeld below the critical 
pressure and recently the Benson boiler on the S. S. 
Uckermark (45,000 lb. per hr.) was worked at 1000 Ib., 
which is a little above the turbine pressure to which 
the steam had to be throttled. The Langerbrugge Benson 
boiler 300,000 lb. per hr. is still operating with the 
critical pressure, because in this plant the high pressure 
is fully utilized in a turbine. 

In the future the Benson boiler with critical pressure 
will be used in all cases where large units and high 
load factors call for a maximum efficiency. In all other 
cases, however, where lower turbine pressures are 
chosen, the Benson boilers will be operated at accord- 
ingly lower pressures. It is obvious that a turbine can 
be operated with varying live steam pressures but it 
has been customary in power generation to maintain a 
constant pressure at the throttle. With the new type 
of Benson boiler the pressure need not be maintained 
constant, as it is possible to deliver steam of any pres- 
sure at practically constant temperature. 

The turbine will operate with the maximum pressure 
at maximum load and let the pressure adjust itself 
automatically at partial loads. This is done by the 
omission of the throttle valve at the turbine inlet and 
by varying the boiler output in proportion to the tur- 
bine load. The turbine construction becomes simpler 
and the feedpump work reduced. A detailed project 
has been worked out by Siemens-Schuckertwerke for a 
peak-load central station with 500 lb. normal and 2000 
lb. peak pressure, giving a turbine output ranging from 
5000 to 20,000 kw. 


Air Compressors for Czechoslovakian 
Collieries 


The Skoda Works Co. of Prague has recently com- 
pleted a 3500 h.p. steam turbine-driven four-casing 
turbo-compressor for the Louis pit of the Witkowice 
collieries at Moravska, Ostrawa. The set runs at 3500 
r.p.m. and is capable of delivering 883,000 cu. ft. of air 
per hour at a pressure of 98 lb. per sq. in. The same 
company has also lately built for the Betyba pit of the 
Witkowice concern a four-casing turbo-compressor 
which at 3600 r.p.m. delivers 706,000 cu. ft. of air per 
hour at 98 lb. pressure. In the latter case the com- 
pressor is driven through gearing by a 2000 kw. alter- 
nator generating 3100-volt power at 1480 r.p.m. 


IT Is POSSIBLE to store as much as 50,000 ft. lb. of 
energy in 1 Ib. of rubber, whéreas the strongest steel will 
store only 200 ft. lb. per pound. That is why rubber is 
one of the most efficient shock absorbers. 
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REHEAT 


Practice, 


Operation and Control 


Cutting Boilers In and Out of Service. Protection of 
Reheater Elements. Temperature Variation During Starting 


URING STARTING PERIODS, boiler and plant 

conditions change rapidly necessitating careful 
attention to details which later on during regular oper- 
ating conditions take care of themselves. One of the 
starting problems is the protection of superheater and 
reheater coils from excessive metal temperatures. 

It used to be common practice to flood superheaters 
during starting up but this has been found to be un- 
necessary and is now seldom practiced. One of the 
obvious disadvantages is the deposit of scale from bad 
water while another is the danger of water hammer if 
the coils were not thoroughly drained or blown down. 
Drains provided on the superheater outlet, and opened 
during the starting period, provide some flow through 
the tubes to cool the coils somewhat and prevent collec- 
tion of condensate in the loops. 

It is not likely that radiant superheaters in lightly 
fired furnaces receive a great deal of heat before the 
boiler is in service. This is obviously true in underfeed 
stoker fired furnaces where the elements are usually 
placed in the rear wall and the boiler generally brought 
up to full pressure before the fire has reached the dump 
grates below the superheater. Naturally with the grates 
bare, the furnace is comparatively cool and excessive 
metal temperatures are not reached. 

This is also true of pulverized coal fired furnaces 
and radiant reheaters and superheaters, as demonstrated 
very conclusively. by tests made at Lakeside. As shown 
by Fig. 1, if the coal feed during the starting up period 
does not exceed that corresponding to 50 per cent boiler 
rating, furnace temperatures do not exceed 1000 deg. F., 
and metal temperatures range around 900 deg. F. as 
compared with 900-950 deg. F. under ordinary operat- 
ing conditions. 


Starting Periop LENGTHENED 


At this station with the older, heavier forged ele- 
ments, the coal feed was gradually increased during the 
3 hr. starting period until it was quite high when the 
non-return valves were opened. The new radiant ele- 
ments of light round tubes have practically no heat 
storage in the metal to prevent overheating. Further- 
more cooling with steam from other boilers or with 
the boiler’s own steam after atmospheric pressure was 
reached was considered not only inadequate but im- 
practical. Flooding with water was considered but not 
tried due to stresses involved. Since making the tests 
shown by Fig. 1, the steady fire method is practiced 
with a starting period of about 4 hr. 


TEMP. DEG. F. 


At Edgar where stokers are used, each boiler also 
has a reheater and the procedure following in bring- 
ing the high pressure boilers up to pressure requires 
3144 hr. The fire is started at the upper end of the 
stoker, then all superheater and reheater drains, vents 
on boiler drum and reheater, 2-in. by-pass between 
superheater outlet and reheater inlet and the boiler 
stop valve are opened. The reheater inlet and outlet 
valves and the non-return valve are closed. As the 
boiler warms up, sufficient water is fed through the 
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FIG. 1. TEST DATA FROM LAKESIDE SHOW THAT IF THE 

COAL FEED DURING STARTING DOES NOT EXCEED THAT 

FOR 50 PER CENT BOILER RATING, FURNACE TEMPERA- 
TURES WILL NOT EXCEED 1000 DEG. F. 


economizers to prevent steaming. Water is bled through 
the blow down and from the lower headers of the 
water wall through a 14-in. valve on each header to 
prevent rise of water in the drum. 

When the boiler pressure reaches 350 lb., which is 
the pressure in the low pressure header, the reheater 
outlet valve is opened after which the superheater and 
reheater drains are closed. This allows steam to flow 
through the 2-in. bypass line from the superheater 
outlet through the reheater to the 350-lb. header. Flow 
of steam through the bypass connection protects the 
superheater and reheater while the pressure is coming 
up on the boiler and saves blowing steam through the 
superheater and reheater drains. 

When the boiler pressure has reached that in the 
high pressure header the non-return valve opens and 
allows steam to flow to the header. The reheater inlet 
valve is then opened and the 2-in. bypass blow down 
bleeder and the water wall bleeders are closed. While 
bringing up the boiler the fire must be carefully reg- 
ulated to prevent unequal expansion strains and ex- 
cessive superheater and reheater temperatures. 

At Gilbert pulverized fuel is used and each boiler 
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has convection reheat coils above the boiler, somewhat 
the same as at Edgar. A 2-in. bypass line provided 
between superheater outlet arid gas reheater inlet is 
installed to allow steam to pass to the reheaters and 
fill the piping between the reheater and the low pres- 
sure turbine inlet. This pipe is closed off at the high 
pressure turbine exhaust with a hand-operated gate 
valve and at the low pressure turbine by the inter- 
cepting valve. A steam pipe connection to the steam 
jet air ejectors close to the high pressure exhaust valve 
is open and makes it possible to heat this line, at the 
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FIG. 2. TEMPERATURE CURVES DURING THE STARTING 
PERIOD AT COLUMBIA WHERE A SEPARATE REHEAT 
BOILER IS USED 


same time avoiding a dead end at the exhaust gate 
valve. Vents are provided at the other end of the 
cross-over pipe in front of the intercepting valve, al- 
lowing air to escape when the piping is heated up. 
These vents are closed with a slight positive pressure 
in the pipe. The steam condensed in the pipe is 
drained to the deaerating heater. 

One center burner on the front wall is lighted by 
means of a kerosene flame with one feeder running. 
The other burners are not cut in until the boiler is 
brought up to 400 lb. pressure and the turbine is 
started. Bringing the steam generating unit up from 
cold condition, the boiler is heated slowly with the one 
burner in operation and the steam pressure brought 
up to about 400 lb. pressure in 21% hr. 


SEPARATE REHEAT BOILERS 


In plants having separate reheat boilers, the stand- 
ard boilers are put in service and the turbine started 
before the reheat boiler is cut in. During the initial 
warming up period the reheat coils are bypassed until 
the boiler is warm. For instance, at Crawford the 
process of bringing up the reheat unit is practically 
the same as that of a normal boiler, the single differ- 
ence being that the steam from the turbine is diverted 
through the reheater coils at the time when tempera- 
ture conditions are favorable. The process of letting 
down is even simpler because the time of bypassing the 
unit steam is not tied up to any particular instant 
after fans have been shut down and dampers drawn. 
There is practically no danger of condensation in the 
boiler even if bypassing is delayed after the operation 
of letting down. 

At Columbia separate reheat boilers are also in- 
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stalled, the following paragraphs taken from an 
N. E. L. A. report giving an idea of the time required 
when putting a reheat boiler on the line in cold condi- 
tion: ‘‘At 4:40 two middle horizontal burners were 
ignited. Shortly after this operation the drains on 
the reheat piping and valves and the bypass valve on 
the 26-in. main reheat valve were opened. This oper- 
ation allows the steam to circulate through the reheat 
piping and coils. Observation of the trap discharges 
and open drains from the piping serves as a guide to 
tell the operator how long the warming up period will 
last. When the pressure in the reheat piping and 
coils becomes equal to the high pressure turbine inlet 
and the drains indicate that condensation has stopped, 
the 26-in. inlet valve is opened. This occurred at 5:38. 
At 5:42, the 30-in. reheat valve was partially opened 
and was fully opened at 5:47. 

. “Up to this operation it is essential to maintain the 
proper temperature conditions in the boiler. It has 
been found that the temperature of the gases entering 
the reheater should not be allowed to exceed 550 deg. 
during this period. Should the gas temperature exceed 
this value to any extent the steam within the reheater 
coils would become highly superheated and cause a 
rapid temperature change at the inlet to the low pres- 
sure turbine when the reheated steam is cut in. 

‘‘After the 26-in. and 30-in. reheat valves have 
been opened, the two 15-in. main reheat bypass valves 
are slowly closed. This operation was completed _ be- 
tween 5:48 and 5:52. While these valves are being 
closed, the fireman must gradually bring up his fire to 
maintain the proper steam temperatures. The boiler 
was brought up to the full load reheat condition in 
approximately 3144 hr. The steam temperature enter- 
ing the low pressure turbine shows a gradual increase 
in temperature from the time the -main bypass valves 
are closed until the maximum temperature of 720 deg. 
F’. is reached. Temperature changes of the steam inside 
the reheater are not rapid due to the large mass of 
metal in the reheat coils.’’ 


Improved Voltage Regulation 


IMPROVED VOLTAGE regulation on many of the rural 
feeders of the Niagara, Lockport and Ontario Power 
Company has been attained by installation of the re- 
cently announced General Electric step-voltage regula- 
tors for rural service. The first regulator, obtained in 
April, was installed with a minimum of time and expense 
because of its compact arrangement and built-in auto- 
matic features. 

Regulation on the Panama section of the feeder, seven 
miles from the step regulator, has been improved from 
approximately 5.5 per cent to 1.8 per cent; on the Niobe 
section, eight miles from the regulator, from 5.6 to 1.8 
per cent; and on the Blockville section of the feeder, 
two and one-half miles from the regulator, from 3.6 to 
1.8 per cent. 


Subsequent to this initial installation, the power com- 
pany purchased two additional step-voltage regulators 
which are now about to be installed. In the layout for 
all new and revamped existing rural substations, the 
company is providing space-for not only an automatic 
reclosing feeder breaker but also a step-voltage regu- 
lator. 
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Industrial Power and Steam Supply 
for Industrial Establishments 


TruE Economy oF INVESTMENT AND OPERATION CAN Usuatiy Be Hap ONLY 
By ParRALLEL OPERATION OF THE Utinity witH INpusTRriAL EQuiPMENT 


By Grover KEetu* 


IME WAS, and it is no doubt the case today with 

many in the power sales field, when it was consid- 
ered that the only good isolated generating plant was 
one that was shut down. This idea was probably par- 
tially due to the fact that the power salesman knew 
little of the manufacturers’ problem and the industrial 
manager of the plant knew little about what happened 
to his steam and power after it was made. Kilowatts 
being invisible the manager could not visualize them and 
rather felt the money it cost to operate his power plant 
was an unnecessary expense. 

My opinion is that fundamentally no industrial 
establishment having a reliable source of: power avail- 
able has any business generating a kilowatt hour from 
which they cannot use the exhaust steam and, con- 
versely, no utility has any business selling a kilowatt 
hour to an industry if the exhaust steam from that kilo- 
watt hour could be used in process work. In other 
words, true economy of investment and operation can 
only be had by parallel operation of the utility with 
non-condensing, or, perhaps bleeder equipment, in the 
industrial field as this plan reduces capital expenditure 
by both parties. 

E.ectric PowEr 

To my mind the sole purpose of a boiler room in an 
industrial plant is to produce B.t.u.’s in usable form. 
If on their way to be used these B.t.u.’s can produce 
some kilowatts, well and good, if they cannot then they 
probably shouldn’t have been produced. Figures to sup- 
port these general conclusions must be drawn from a 
specific industry. For this purpose paper, which ranks 
sixth among the major industries and is one of the old- 
est manufactured articles used by man, has been chosen. 

Division of cost by percentage in the manufacture 
of paper mill products might be as shown by the accom- 
panying tabulation: 


DIVISION OF COST IN PAPER MAKING 








Ree SMEMMMMMEE ole pce Cnn Cddiaiees wae @aala auction o Kel ce per 50.0% 
EM Cis ae hielo d UNS NEE See ee eek CoE Rid Cae eae eas 14.0% 
Po A RO ee Oe rr ere ere te 3.9% 
Steam for processing and heating..............cceeeeeeee 8.9% 
Miscellaneous materials and maintenance supplies........ 1.1% 
Operating supplies (including machine cloth, wire, etc.).. 3.2% 

Plant overhead or factory burden (consisting of insurance, 
Gepreciation, taxes) ....cccccccccccccceseveseccccssece 12.2% 
General administration and selling expense............+.. 6.7% 
| RE NA eee ee eee Tee Ce et 100.0% 





Paper is now largely made from wood and can be 


divided into two general groups, that made from me- . 


chanical pulp and that made from chemical pulp. 
Mechanical pulp or ground wood is generally spruce 


*Marathon Paper Mills Co., Rothschild, Wis. From a paper 
presented before the Great Lakes Power Club at Milwaukee, Wis. 





that has been reduced to pulp by means of revolving 
grindstones in the presence of water. This pulp is used 
for cheap papers such as newsprint, filler for certain 
grades of cartons and shipping boxes. For newsprint 
about 15 per cent of chemical pulp must be added as 
a binder. To produce a ton of air dry ground wood 
pulp requires 900 kw-hr. It is obvious that with this 
large amount of power, a ground-wood mill must be 
located near a cheap source of power. 

Two kinds of chemical pulps commonly made in Wis- 
consin are sulphite and sulphate and the initial step in 
their preparation is the same. Sulphite paper is used 
for business purposes, paper napkins, tablecloths and 
fancy wrapping paper while sulphate or kraft is the 
wrapping paper commonly used in business. Power 
required to make a ton of finished paper in a sulphite 
mill from log to sealed package or loaded car is about 
755 kw-hr. divided, 360 for the pulp manufacture and 
395 for the paper manufacture. 


Steam FoR SULPHITE PAPER 


Average steam required to make a ton of finished 
sulphite paper is 25,000 lb. of which about 40 per cent 
is used for digesters, 15 per cent for bleaching, 3 per 
cent for beating and 42 per cent for drying. There is 
a seasonal variation of about 35 per cent due to build- 
ing heating requirements, warming up raw materials 
and so forth. 

In a chemical pulp mill power is first required for 
handling the logs, in the raw mill, barker, chipper and 
screens. The wood is then cooked in the digester using 
about 6500 lb. of steam per t. of pulp at a préssure of 
from 90 to 110 lb. The demand for steam in this process 
is extremely erratic ranging from nothing to 30,000 lb. 
per hr. in a few minutes and dropping off just as rap- 
idly. From the pressure requirement it is evident that 
bleeder steam cannot be used economically unless the 
boiler pressure is approximately 400 lb. In the sulphite 
process the wood is cooked with acid for 10 to 12 hr., 
while in the sulphate process alkali is used and the 
cooking period is only about 4 hr. 

Bark removed from the logs and refuse from the 
raw mill although running around 50 per cent moisture 
is usually used as fuel, the heating value as fired run- 
ning around 4000 B.t.u. In the case of sulphate mills 
the cooking process produces a by-product fuel. The 
chemicals used are recoverable and the residue, which 
contains the lignin dissolved from wood, has a fairly 
good heat value. Waste liquor from the sulphate process 
is very dilute and costly to reclaim. 

After cooking, the pulp must be washed and screened 
to free it from acid and dirt, bleached and again washed. 
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These steps require considerable power, mostly for 
pumping, but no steam beyond that for building heat- 
ing. The pulp is then run through the heaters and 
jordans, requiring the greatest amount of power of any 
single step but only a small amount of low pressure 
steam for warming up the beaters in the winter. 

On the paper machine the sheet is formed and the 
moisture reduced to 60 to 70 per cent before passing 
through the drying rolls where the moisture is reduced 
to 5 to 6 per cent. Dryers are heated with steam and 
require a little more than the digesters. From the dry- 
ers the sheet is smoothed by passing through a calender 
stack and then wound into rolls. 

Our mill, which has a capacity of 150 t. of finished 
paper per day, including the manufacture of 110 to 115 
t. of pulp per day, requires an electric supply of about 
4000 kw-hr. which remains fairly constant from a few 
hours after the mill has been started on Monday morn- 
ing until shutting down on the following Sunday morn- 
ing. .The steam load average is 4000 b.hp. in summer 
time and 4800 in winter with occasional peaks as high 
as 5300 b.hp. 

A few years ago I spent some time investigating 
high inlet pressure steam turbines with high back pres- 
sure to make use of the steam required by the digesters 
but had to drop the matter because there was no place 
for power to go when the river was performing as it 
was supposed to. Trying to work out a heat balance 
with low head power is extremely difficult. Probably 
1000-kw. could have been produced by the steam used 
by the digesters and steam blown into the low pressure 
steam system, had there been any place to put the power. 
It is for this reason that I say true economy of power 
production cannot be obtained until there is an inter- 
change of power between an industry requiring power 
and a central station system. 


HiaH PRESSURES 


On the subject of higher steam pressures in paper 
mills I am rather hesitant to say much as I feel it will 
be productive of considerable discussion. So far as I 
know such a discussion would only be a presentation 
of opinions rather than facts. What I shall give you 
is my opinion, therefore, based on both personal experi- 
ence with pressures up to 350 lb., contact with neighbor- 
ing mills operating at 400 lb. and a utility plant oper- 
ating at 1400 lb. 

The primary purpose of a boiler plant in a paper 
mill as I have already stated should be the production 
of B.t.u.’s in usable form, placing continuity of opera- 
tion and first cost ahead of high efficiency which I feel 
ean only be obtained by complicated equipment. The 
first step in determining a suitable working pressure 
is to make up a heat balance for the mill, that is to esti- 
mate as closely as possible the heat required for the 
several operations involved in the manufacture of the 
company’s products. Next, find out how much heat can 
be recovered from return condensate, hot air and vapor 
discharged from machine hoods, ete. Probably a portion 


of this heat can be used for some purpose as heating . 


process water instead of using steam direct. 

After the heat requirements have been determined, 
estimate the power requirements and from the heat re- 
quirements previously figured, determine at what throt- 
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tle pressure, preferably using standard apparatus, would 
produce the greatest number of kilowatt-hours. It is 
not very often that these can be made to balance. If 
a mill is making paper from old papers, I have, for two 
different mills, worked out a balance with 300 lb. at the 
throttle and 20 lb. back pressure. 


For conditions as they exist today in a mill making 
its own sulphite pulp, I personally do not see any need 
for a higher steam pressure than 400 lb. If the mill 
has a purchased power connection, as it should have, 
I would then install a turbine operating against 20 lb. 
back pressure with a bleed point somewhere around 150 
lb. for supplying steam to the digesters. A new method 
of cooking has been successfully used and as soon as 
more information is available on this development, I 
strongly suspect that a workable heat balance can be 


obtained by using pressures not to exceed 200 lb. 


Power Factor 


There are two other points to be considered in mak- 
ing a study of steam pressures. First, what is the prob- 
able usable life of the boilers already installed, and 
second, what changes are liable to come about in the 
process of making the particular article in question, or, 
how soon will the public decide that they do not want 
the article you are now making but want something else. 

If we are to consider interchange of power, we must 
look to our power factor. I find that in the average 
paper mill this is very poor due to the large use of 
induction motors which is the case of beaters, run under- 
loaded a portion of the time. Also many motors are too 
large for the service required of them. It frequently 
happens that when a motor burns out due to some mis- 
handling it is immediately assumed that the motor is 
too small and a larger motor is put in its place. It is 
only recently that paper mill operators have started to 
give closer attention to this point and also to the careful 
installation of equipment which requires less power con- 
sumption. 


Locomotive Pinch Hits for Dairy 
Boiler Plant 


RECENTLY a serious boiler explosion occurred at the 
plant of a dairy products factory causing the death of 
one man and injuring two others. The steam plant of 
the dairy company was badly damaged. There were 
three boilers in the plant, the center one of the battery 
being the one that exploded. The explosion caused a 
shifting of the other two boilers, breaking of steam and 
water lines, wrecking of foundations, shifting of walls 
and breaking of all windows in the boiler house. 

Recently the company had contracted for the in- 
stallation of automatic stokers, one of which was in 
operation on one of the boilers and the installation on 
the boiler that blew up had just been completed but 
was not in use. The boiler on which this one was in- 
stalled had not been in use. A light fire had been built 
under the boiler to dry out the masonry and the plans 
were to start this boiler later. 

While repairs were being rushed a railroad loco- 
motive pinch-hit as a furnisher of steam. 

W. F. Scuapnorst. 
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GANG Bonus System 
Cuts Fuel Costs in Half 


DENVER TRAMWAY Co. REwarRDS Powrer Puant Em- 
PLOYES ON Equaut Basis ror Economizs EFFECTED. 


By Lucius S. Fut 


VER A PERIOD of a number of years, the Denver 

Tramway Co., Denver, Colo., has saved thousands 
and thousands of dollars on power production costs 
through the use of a novel gang bonus system which 
gives employes a strong incentive for helping to hold 
down fuel consumption. When the system was adopted, 
consumption was averaging 5 lb. per kw-hr. It immedi- 
ately dropped to 214, and has stayed there almost con- 
tinuously. 

The system is so worked out that every man benefits 
when power production expense goes down—and suffers 
when the cost increases. Because any lack of efficiency 
in the plant means a cut in income for all employes, 
every man makes it his personal concern to see that 
everything is as it should be. As a result, steam leaks 
are virtually unknown in the power house, all machines 
are kept in the best of repair and every other phase of 
operation is kept ‘‘up to snuff’’. 

‘‘In our experience, the only way to keep power 
production costs down to the absoluie minimum is to 
get the full codperation of the men,’’ says N. R. Love, 
chief engineer for the company. ‘‘The little savings 
here and there pile up at the end of the month, and 
these savings are largely in the hands of the employees. 
Obviously, a bonus system will do more to get their 
cooperation than will the strictest kind of supervision 
because each individual is personally affected. 

‘‘Our system gives the men an unusually strong 
incentive for exercising care, for the reason that the 
more the men save the higher is their percentage of the 
saving. 

‘*In the first place, we calculate the theoretical con- 
sumption, based on the hours of operation and the load 
for each unit. We begin to pay a bonus when the actual 
coal consumption is 0.6 lb. per kw-hr. greater than the 
calculated: base. The bonus increases rapidly as the 
amount of coal saving is increased. It reaches a maxi- 
mum when the actual consumption is 0.1 lb. per kw-hr. 
less than the calculated consumption. At the present 
time, the maximum is $631, which amount is divided 
equally between all of the power house employees in 
the boiler room and the engine room. Amounting to 
about $25 per man each month, the bonus is something 
well worth working for. The power house people occa- 
sionally reach the maximum, and are always very close 
to it. Because of conditions, the bonus was recently cut 
in half, but the figuring is not changed. 

‘‘Our system was developed after making a careful 
study of past production records, which showed us two 
things: what the consumption could be brought down 
to and what the average was. It became evident that 
the company could cut power costs only to a certain 
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point without the help of employees. Obviously, this 
point would vary considerably in different plants. The 
maximum represents what is about the best performance 
which could be secured at this particular plant at the 
load and load factor imposed upon it. 

‘‘The theoretical coal rate was based on a careful 
investigation—which extended over a period of several 
months—of all losses in the plant. These losses can be 
classified briefly as follows: 


a. Losses proportional to time of operation (or time 
not operated ) 


1. Radiation from boiler settings. 

2. Auxiliaries. 

3. Windage and friction of apparatus. 
4. Station light and heat. 

5. Radiation in piping. 

6. Field loss in generators. 

7. Loss in condensate. 

8. Steam leaks. 

9. Banking boilers. 
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b. Losses proportional to output. 
1. Ash loss. 
2. Stack loss. 
3. Friction in pipes. 
4, Heat returned to cooling water. 
5. Coal handling. 


e. Losses proportional to square of root-mean-square 
output. 
1. Generator armature copper loss. (This is such 
a small proportion of the total loss that it may 
be assumed as proportional to output without 
appreciable error. 


d. Unclassified. 
1. Waste steam. 
How tHE Bonus Is Fiaurep 


‘‘The time operated and the total gross output are 
the starting points in figuring the bonus. The gross load 
divided by the time gives the average gross load. From 





BASE RATE* 

Lb. Coal 243- 245- 247- 249- 251- 253- 255- 257- 259- 
Per kw-hr. 245 247 249 251 253 255 257 259 261 

g $ £ g $ $ g $ £ 
271-269 308 344 382 422 464 508 554 602 652 
269-267 344 382 422 464 S08 554 602 652 704 
267-265 382 «422 «©6464 45508 554 602 652 704 758 
265-263 422 464 S06 554 602 652 704 758 814 
263-261 464 S508 554 602 652 704 %758 814 9872 
261-259 506 554 602 652 704 758 814 872 932 
259-257 554 602 652 704 758 814 872 932 994 
257-255 602 652 704 758 814 872 932 994 1058 
255-253 652 704 758 814 872 932 (994 1058 1124 
253-251 704 758 814 872 932 994 1058 1124 1192 
251-249 758 814 872 932 994 1058 1124 1192 1262 
249-247 814 872 932 994 1058 1124 1192 1262 
247-245 872 932 994 1058 1124 1192 1262 
245-243 932 994 1058 1124 1192 1262 
243-241 994 1058 1124 1192 1262 
241-239 1058 1124 1192 1262 
239-237 1124 1192 1262 
237-235 1192 1262 
235-233 1262 


*although the bonus has been reduced 50 per cent, this table is still 
used, the final total being just cut in half. The change was made to 
meet the need for greater economies. 


SAMPLE CALCULATION OF POWERHOUSE BONUS 


Feb. 1933 
Unit No. Time Operated Total Gross Av. Gross Load 
Output 
8 194.83 hr. 1,046,000 5368.7 
9 378.35 ” 1,502,100 3970.3 
10 194.16 "” 686,500 3523.7 
Total 572.49 hours 9 and 10 units in service 


Auxiliaries: 73,400 kw-hr. ae = 128.2 kw-hr.aver.auxiliary load 


Net kw-hr.: 1,046,000 plus 1,502,100 plus 686,500 minus 73,400 equals 
3,161,200 kw-hr. net. 


Unit No. Av. Gross Av. net Lb. coal Lb. coal 
load kw-hr. load per hour total 
8 5,369 5,369 12,020 2,341,856 
9 3,970 3,842 9,703 3,670,935 
10 3,536 3,408 8,505 1,651,330 
Coal for other purposes (20,632 times 28) 577,696 
Total 1b. coal 8,241,817 


Base rate: 241,817 = 260.7 

3,161,200 
Actual coal per kw-hr.: Coal consumed 4,065.7 t. less credit steam 
furnished outside users, 6.68 t., equals 4,059.02 t. equals 
8,118,040 equals 256.8. 


3,161,200 








Bonus: Base rate, (259-261) Coal rate (257-255) equals $529. 


TABLE USED IN CALCULATING BONUS 





this figure are deducted the auxiliaries to get the net 
load. The net load for each machine applied to the per- 
formance curve illustrated gives the pounds of coal per 
hour for that engine. 

*‘It may be seen that our graph shows the coal con- 
sumption per hour for each of three units. The ordi- 
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nates scale, from zero to 24,000, represents the number 
of pounds of 9500 B.t.u. coal burned in the boilers per 
hour. The abscissae scale represents the average load 
on an engine, or the kilowatts per hour. The abscissae 
are scaled from zero to 10,000. 

‘‘After obtaining from the graph the number of 
pounds of coal per hour, we calculate the total coal, and 
then the coal per kilowatt-hour. The February calcula- 
tion shown is a good example. 

‘“‘The accompanying table shows us the amount of 
the bonus to be paid, based on the relation between the 
actual coal consumption per kilowatt-hour and the theo- 
retical coal consumption as calculated above. The verti- 
cal column at the left hand side of the table shows the 
pounds of coal per kilowatt-hour. The nine columns to 
the right give the base ranges. Because of the great 
number of classifications necessary, both kilowatt-hours 
and base rates are combined in pairs. Points lying be- 
tween these sets of figures are easily estimated. Of 
course, the final amounts can be calculated by equation, 
but the table saves an unlimited amount of time in get- 
ting eut the monthly reports. The equation used is as 
follows: x equals the base lb. coal per kw-hr. minus the 
actual lb. coal per kilowatt-hour; y equals the bonus in 
dollars. Then, y equals 2500x squared plus 3050x plus 
932. However, y shall be not less than zero nor more 
than $1262. 

‘‘The bonus is figured monthly, the amounts of coal 
being taken from the mine weights as compiled by the 
auditor, and the kilowatts being taken from the switch- 
board reading.’’ 2 


Use oF VERY Fine Suack Saves Money 


The Tramway power department has also made a 
sizeable saving in fuel expense through the use of a 
very fine slack commonly known as ‘‘bug dust’’. The 
mixture in use contains about 20 per cent ‘‘bug dust’’, 
along with regular slack and lump. The ‘‘bug dust’’ is 
mixed with other sizes at the hopper so that the proper 
‘*blend’’ is obtained. 

It has been found that this material really improves 
the mixture if it is used. immediately after being re- 
ceived. Use of the product naturally means a much 
lower fuel cost, because it has almost no market value. 

Maintenance costs in the power plant have been cut 
to some extent by the adoption of a novel budgetary 
system. At the beginning of each month, the superin- 
tendent of the power plant submits to the president of 
the company an estimate of costs for the period. An 
appropriation based on this recommendation, but in line 
with what the property can afford to spend for the 
department;is made, and three times during the month 
the superintendent turns in reports showing actual 
expenditures to date. These reports help the depart- 
ment heads to apportion their expenditures to best 
advantage, and to keep within a figure in line with 
revenue. 


SPEEDS must be accurate in a steel rod mill which 
rolls a bar 2 to 3 in. square and 30 ft. long into a mile 
of 14-in. rod. The operation is continuous, the rod 
leaving the final rolls at a mile a minute while the 
bar enters the first rolls at a few feet a minute. Evi- 
dently any slip in speed adjustment will result in a 
red hot mess. 
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Control of Boiler 
Water Carryover 


BotH CHEMICAL AND PHysicaL Factors Must BE 
GIvEN ConsIDERATION. By H. T. Horcukiss, Jr.* 


ARRYOVER, priming, bumping and foaming are 

used very loosely so it is desirable to define them 
before proceeding. Carryover refers to the presence 
of liquid, transported by the steam as boiler water, in 
the steam mains, the composition of the carryover, of 
course, approximating that of the boiler water. Foam- 
ing exists when the boiler water surface is covered with 
a heavy froth or network of bubbles and under these 
conditions it is difficult to ascertain the exact level of 
the boiler water. Bumping occurs when the water at 
a heating surface becomes temporarily superheated and 
steam is formed with explosive violence. When boiler 
water is entrained in the steam and reaches the mains 
in abnormal quantities due to such conditions as bump- 


ing, jetting or foaming, the condition is termed priming. 


There is a departure from the ordinary distillation 
process which goes on in the steam generating cycle, 
where carry over takes place. The mechanical entrain- 
ment of boiler water brings the composition of the 
steam above that minimum of dissolved and suspended 
matter which is associated with practical operation. In 
consequence solids may be thrown out in the super- 
heaters, lines and prime movers. The evaporation of 
the water or carry over, in the superheater tubes, re- 
sults in the formation of a residue of solids which can 
adhere and build scale on the superheating surfaces. 
These deposits are not only harmful from the point of 
view of decreased efficiency but actually introduce a 
hazard to the operation of the plant. 


ScaLE IN STEAM LINES 


Incrustation of lines and fittings due to the precipi- 
tation of solids originating in the boiler is particularly 
objectionable because the deposits are likely to be local- 
ized and grow rapidly. Steam lines are only freed from 
seale with difficulty and at considerable expense. Where 
solids accumulate in the steam passages of prime mov- 
ers, efficiencies are unfavorably influenced and in the 
case of steam turbines, the presence of solids may be 
destructive as well for the erosion of blades by the 
impinging solids travelling at high velocity has a sand- 
blasting effect. Disastrous effects which may be occa- 
sioned by slugs of water carried by the steam, and the 
damage which may be occasioned if they reach the eyl- 
inders of steam engines, are too well known to need 
amplification. 

Advances which have been made in boiler design to 
separate moisture from steam at the boiler have im- 
proved the character of the steam but there are still 
installations where excessive steam velocities exist in 


*Feedwaters, Inc., New York, N. Y. Republication rights 
cteserved by the author. 


the neighborhood of the water level. The directional 
and localized liberation of steam incident to poor design 
may cause a jet at the water surface. Boiler water is 
thus thrown into the steam space and is swept over into 
the main. The proper arrangement of baffles and steam 
separators will influence the quality of the steam, one 
authority remarking, ‘‘It would seem that too broad 
generalizations should not be made because in some cases 
the boiler design profoundly affects the behavior.’’ Dry- 
ness is therefore a function of design. Sometimes prim- 
ing may be traced directly to dirty feedwater, over- 
loading, oil or high concentrations of dissolved solids, 
so it goes without saying that boiler feedwaters should 
be as free of suspended matter as is reasonably practical 
and that there is a limit, beyond which trouble is to be 
expected. Even where filtering arrangements are avail- 
able, there is no assurance that suspended solids are 
prevented from entering the boiler 100 per cent of the 
time. Where suspended matter is concentrated in the 
boiler, this is a factor in setting up conditions which 
induce priming. 


OVERLOADING A CAUSE OF PRIMING 

Priming due to overloading results from the fact 
that steam is generated in the boiler at rates which were 
not intended when the boiler was designed. The ap- 
paratus is thus pressed beyond its normal rating and 
the free liberation of the steam bubbles is hampered. 
The effects are in a manner similar to a sudden demand 
on the line which results in a drop in pressure within 
the steam space of the boiler. Here an increase in the 
rate of evaporation takes place and the boiling may 
be so violent that the steam carries over a spray of 
water. 

Effect of oil on priming is related to its effect on the 
foaming characteristics of the water. The nature of 
the oil is an important consideration. In general it may 
be said that oils tend to stabilize the bubbles although 
castor oil is a notable exception which has been used 
by some as an anti-foaming agent. 

To get a picture of what goes on within a boiler, 
take the case of operation under ordinary steaming con- 
ditions. At the heating surfaces the water is raised 
above its critical temperature at the pressure involved, 
and a change from the liquid to the gaseous state takes 
place. Steam appears in the form of bubbles. These 
are practically spherical in shape since the gas pressure 
within is equalized in all directions and may be eval- 
uated as the sum of the boiler gauge pressure and the 
hydrostatic head of water above the particular location 
on the boiler plate or tube in question. 

Since the steam is less dense than the water, the 
bubble rises after it becomes disengaged from the metal 
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heating surface. As it rises it undergoes pressure and 
volume adjustments at the various liquid levels. At 
the steam-water interface associated with each bubble 
there is a tendency for adsorptive effects to take place 
in the surface film surrounding the bubble. When the 
liquid level of the boiler is reached, the steam bubble 
tends to raise the surface film which already exists 
there. Part of the liquid is thus stretched into a thin 
lamella, upon which a film again forms. The foaming 
tendency of boiler water is directly attributable to the 
specific character of this film. 


RELATION OF SURFACE TENSION TO FOAMING 


A pure liquid does not give a stable foam. To ob- 
tain stability, tough amorphous surface films are nec- 
essary. In the first place, for stretching of the film to 
take place to any degree, the vapor pressure and surface 
tension must be sutticiently small. If the vapor pres- 
sure of the liquid within the film is high, evaporation 
will take place and the film will dissipate. If the sur- 
face tension is high the film will be disrupted because 
of the speed with which the bubbles break down due to 
the forces which seek to make the surface area a mini- 
mum. 

In order, therefore, for the stretching of the surface 
layer to take place to any appreciable degree with any 
measure of stability, the surface film must act more or 
less as a physical skeleton supporting the bubble struc- 
ture. This is afforded by the impurities which are 
adsorbed on the film. Naturally the evaporation from 
such a surface is less rapid, since it takes on the char- 
acteristics of a plastic solid rather than a liquid. 

Now the character of the impurities present and con- 
centrated in any surface will in large measure determine 
the specific nature of the foam which will be formed 
and the size, rigidity and durability of the bubbles which 
constitute the foam. In order to visualize just what 
is happening within a steam boiler, it is desirable to 
explore this subject further. Were it possible to main- 
tain pure water within a boiler the difficulties due to 
priming and carry over would be practically eliminated. 
Since feedwater and boiler waters are contaminated, 
naturally or otherwise, however, the impurities therein 
and their effect on the surface films must be considered. 

It has been demonstrated that fairly high concen- 
trations of soluble salts may be tolerated without setting 
up bad foaming conditions in those cases where sus- 
pended solids are absent. Furthermore, a fair concen- 
tration of some suspended solids may be maintained 
where soluble salts are minimized, without encountering 
excessive foaming. The combination of suspended and 
soluble solids in the same solution makes carryover 
much more probable. In consequence, it may be said 
that a treatment which introduces a minimum of solids, 
and prevents unduly rapid concentration of suspended 
matter, will react favorably from the point of view 
of ‘the control of carryover in a fairly well designed 
boiler. Under these conditions it will be unnecessary 
to resort to excessive blow down. 

The mechanism of the carryover action is quite 
simple. The solids constitute at least a part of the 
supporting foam structure. If the foam is not physi- 
eally carried into the line the bursting bubbles will 
throw a spray containing solid material into the steam 
space. Steam at high velocity, acting against the force 
of gravity, sweeps the solid materials out of the boiler 
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to be deposited later within the superheaters, lines, tur- 
bines, prime movers, or returns. There are some who 
believe that carryover is to a certain extent selective, 
but any carry over is detrimental. 

When the pressure in the steam space is reduced 
by a sudden demand for large volumes of steam, the 
water is temporarily superheated and a certain per- 
centage may flash into steam. When finely divided sus- 
pended solids are present, these will act as nuclei for 
steam bubble formation, resulting in the appearance 
of a myriad of small bubbles throughout the body of 
the boiler water. The instantaneous foam thus gen- 
erated may wipe out the water line entirely, fill the 
boiler with froth, and result in severe carryover. 

It appears from the foregoing that physical meth- 
ods of conditioning feedwater should have a beneficial 
effect on the quality of the steam generated. Under 
comparable conditions the boiler concentrations of both 
dissolved and suspended matter should be less under 
physical than under chemical treatment, resulting in 
drier steam with a minimum of carryover, with less blow 
down. 


Oil Refinery Refrigeration 


REFRIGERATION is extensively used in oil refineries 
for removing the wax or parrafine content from lubri- 
eating oils. After the gasoline and kerosene are re- 
moved from the crude oil the balance is treated with 
acid and clay. It is then filtered and mixed with naph- 
tha and the solution at about 150 deg. is passed through 
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DIAGRAM OF REFRIGERATION IN A REFINERY 


a heat exchanger into a blending tank after which the 
naphtha content is increased to about 70 per cent. The 
solution is then cooled in a batch chiller from about 
100 to 25 deg. F. over a period of 15 hr. 

If the oil is chilled too rapidly the waxes do not 
crystallize properly and in the plant illustrated the 
brine temperature is maintained about 10 deg. F. below 
the oil temperature with a chilling rate of about 5 deg. 
per hr. As shown by the drawing, the old solution 
leaves the batch chiller at 25 deg. F., is pumped through 
continuous chiller at rate of 95 to 100 barrels per hour. 
Four of these chillers are cooled by brine and four by 
direct expansion, refrigeration being provided by a 198 
t. machine rated at 0 lb. suction, 195 lb. head pressure. 
Gases from the coils in the direct expansion chillers at 
a vacuum of 20 in. are delivered to the suction section 
of the main compressor at atmospheric pressure by a 
60 t. single stage booster. 

In the continuous chillers the oil is cooled in steps 
from 8 to 11 deg. to a temperature of minus 47 deg. F., 
and leaves the centrifugal ‘at about —35 deg. F. after 
which it passes through a series of heat exchangers to 
cool the incoming oil supply. 
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Recent Developments in Exciters 
and Excitation Practice 


By H. M. FRENCH, Industrial Engineering Dept. General Electric Co. 





FIG. 1. MOTOR GENERATORS USED FOR POWER FACTOR CORRECTION IN A CEMENT MILL 


IRECT-CURRENT exciters, properly controlled, 

can be made to perform, or to assist other appara- 
tus to perform, a number of operations. Synchronous 
motors, alternating current generators, and synchronous 
condensers are entirely dependent on a source of d-c. 
excitation for successful operation. The success of large, 
complicated control systems may, in many cases, be 
attributed directly to small direct-current generators 
which are so overshadowed in size by the large apparatus 
that they are entirely lost from sight. 

This article describes some of the latest developments 
in the methods of furnishing and applying excitation 
and give some examples of their practical use. 

Excitation current for synchronous motors is usu- 
ally furnished in one of three ways; by a direct-con- 
nected exciter, a belted exciter, or a motor-generator set. 
High speed motors, that is, those operating at 514 r.p.m. 
and higher, are usually furnished with direct connected 
exciters. Belted excit- 
ers or motor-generator 
sets are usually fur- 
nished with low speed 
motors, 450 r.p.m and 
below, the belted ex- 
citer being generally 
more economical down 
to approximately 180 
r.p.m. 

Modern synchronous 
motor controllers pro- 
vide automatic means 
for applying and re- 
moving excitation at 
proper times. New re- 
lays for accomplishing 
this have been recently 
developed. 

















FIG. 2. POWER FACTOR FIELD 
REMOVAL RELAY WITH COVER 
REMOVED 


For each synchronous motor installation there is a 
minimum speed which must be attained in starting be- 
fore the motor will synchronize when field excitation is 
applied. The speed depends upon the nature of the 
driven load and upon the motor characteristics but 
for most applications it will fall within the range of 95 
to 98 per cent of synchronous speed. If field is applied 
before the minimum required speed is reached, the 
motor will fail to synchronize and a heavy pulsating 
eurrent will be drawn from the line. On the other hand, 
failure to apply excitation will mean that the motor 
will continue to operate as an induction motor with low 
efficiency, low power factor, and high line current. 
Therefore a device for properly applying field excitation 
should be sensitive to small changes in motor speed. 

In order to provide automatically for proper appli- 
cation of field excitation, modern synchronous motor 
controllers are now equipped with a slip-frequency field- 
application relay. This is a simple yet sensitive device 
which responds to a definite slip frequency which will 
not occur before a definite speed is reached. The oper- 
ation of this relay is independent of the magnitude of 
the induced field current or line voltage. Adjustment is 
provided so that the relay can be made to operate at 
any predetermined speed between the limits of 92 and 
99 per cent of synchronous speed. 

The coil of this relay is connected across a section of 


‘the discharge resistor and in series with a half wave 


copper-oxide rectifier. During the starting period, in- 
duced field current flows through the discharge resistor 
at slip frequency but only half waves of current flow 
through the relay coil since the rectifier permits current 
to flow in but one direction. The relay coil is provided 
with a copper jacket which gives the relay a definite time 
iag in closing its contacts so that they will hold open 
as long as the time intervals between the half waves are 
less than a certain definite value. However, when the 
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FIG. 3. MOTOR OPERATED RHEOSTAT THAT INCREASES 
OR DECREASES THE CURRENT IN THE FIELD OF THE 
SYNCHRONOUS MOTORS SHOWN IN FIG. 1 


speed is increased to a point where a time interval be- 
tween successive half cycles of current is just greater 
than the time lag of the relay is reached, the contacts 
close and field excitation is automatically applied. 


Automatic Removau oF Fietp Excitation 


When a synchronous motor pulls out of step, either 
because of an excessive dip in line voltage or a high 
momentary overload, field excitation should be removed 
immediately in order that maximum torque be delivered 
and the severe line current pulsations which accompany 





out-of-synchronism operation with field excitation ap- 
plied, be eliminated. 

A new relay for automatically removing the motor 
field excitation when the motor pulls out of synchro- 
nism is called the power-factor field-removal relay. Its 
operation depends on the power-factor of the current 
drawn by the synchronous motor. 

Under normal operation a synchronous motor oper- 
ates at unity or leading power factor. Even under the 
maximum overload which the motor can carry in syn- 
chronism, the power factor does not fall below 70 per 
cent lagging. However, if the motor is pulled out of 
step either because of a severe dip in line voltage or 
excessive overload, the power-factor drops abruptly to 
a low lagging value. 

The design of the power factor relay is such that it 
remains closed if the motor power factor is leading unity 
or not less than 60 per cent lagging. If the motor power 
factor drops below 60 per cent lagging, however, the 
relay contacts will open and remove field excitation. 
Hence, this relay will remove field only when the motor 
pulls out of step. Under such conditions, it operates to 
remove field immediately, that is, during the first slip- 
eycle out of synchronism. This prompt removal of field 
very frequently allows the motor to resynchronize when 
the voltage returns or the overload is removéd where 
it would otherwise come to a bothersome standstill. 


APPLICATIONS 


In an industrial plant in the Middle West a syn- 
echronous motor-driven motor-generator set is used to 
hold the power factor of the plant at unity by varying 
the field current on the synchronous motor. This plant 
was offered a very attractive power rate contingent 
upon their being able to schedule the operations of their 
plant so as to limit heavy power demands to off-peak 
periods, and upon their ability to maintain unity power 
factor at the plant. The motorization scheme in the 
plant involved a small number of direct current motors 
for adjustable-speed drives, in induction motors for the 
great majority of machines and synchronous motors 
for most of the large power units. 








FIG. 4. FOUR-UNIT MOTOR GENERATOR SET USED FOR EXCITATION SERVICE IN A STEEL MILL 


The d.c. unit at the right furnishes excitation for a 7000-hp. blooming mill motor. The unit 
second from the left excites the fields of the two 3000-kw. generator furnishing power to the 
blooming mill motor and the unit at the extreme left furnishes power for the fields of the 


other two exciters on the set. 




















Direct current motors and the excitation power re- 
quirements of the synchronous motors made up a direct 


current load of 300 kw. To supply this direct current, . 


a motor generator set was installed, consisting of a 
direct current generator rated 300 kw., 250 v.; a syn- 
chronous motor rated 750 kv-a. 2200 v. and a direct- 
connected exciter rated 10 kw. 125 v. Control equipment 
consisting of a power factor relay, secondary -relays 
actuated by this power-factor relay and motor-operated 
field rheostat with resistance, was also installed. A 
potentiometer with an adjusting handle permits adjust- 
ing the power factor condition from 0.95 lagging to 
0.95 leading. 

In event of lagging power factor the power factor 
relay is deflected to one side and closes contacts that 
actuate one of the secondary relays. This latter relay 
closes a circuit through the field of the direct-current 
motor operating the field rheostat. This reduces the 
resistance in the rheostat circuit and strengthens the 
field of the synchronous motor through its direct con- 
nected exciter. The leading reactive kv-a. supplied by 
the synchronous motor increases until sufficient leading 
reactive kv-a. is derived to bring the plant power factor 
to unity at which point the power factor relay again 
assumes a neutral position. This mechanism can also 
be operated in the reverse direction to counteract lead- 
ing power factor conditions. If, at any time, it is 
desired to maintain a plant power factor other than 
unity, an adjustment of the potentiometer handle shifts 
the condition under which the relay remains in a neu- 
tral position. The motor-generator set used for this 
work is shown in Fig. 1. 

Steel mills make use of a system for holding rolling 
mill motor speeds to one per cent or less by the use of 
small counter-e.m.f. generators used as auxiliary exciters. 
The speed regulating system embodies vibrating bal- 
enced voltage relays. Each of the rolling mill motors 
drives a separately excited direct-connected pilot gen- 
erator, the armature current of which goes through a 
fine manually operated and coarse motor-operated field 
rheostat to one coil of the balanced relay. The oppos- 
ing coils of all of the relays are in series across the 250 
v. excitation bus. For each of the main rolling mill 
motors there is a counter-e.m.f. generator whose field 
is across the vibrating contact of the relay and whose 
armature current opposes the current in the main motor 
field, to the extent of 60 v. or less as required. Should 
any one of the rolling mill motors tend to increase its 
speed, no matter how slightly, its pilot generator will 
strengthen its coil on the balanced relay. this cuts all 
the field off the counter-e.m.f. generator, thus taking the 
opposition out of the motor field circuit. The resulting 
stronger field on the main motor brings its speed down. 
the pilot generator weakens the regulator coil and 
balance is again restored. The counter-e.m.f. field cir- 
cuit is actually made and broken very rapidly. the 
opposition of the counter-e.m.f. generators varies 
rapidly and the speed is held within the specified limits 
at all times. 

A number of different exciter combinations are used 
for reversing mill drives. For instance, a blooming mill 
drive consisting of a 7000-hp. reversing motor furnished 
with power from two 3000-kw. d.c. generators. would 
have a separate differentially compounded exciter for 
the reversing motor, another exciter for the two gener- 
ators and a separate exciter for exciting the first two 
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and for control power. The excitation of the 7000-hp. 
motor is controlled through the exciter field; that of the 
two 3000-kw. generators—directly, but the excitation 
of the generator exciter is automatically strengthened 
when the speed of the flywheel motor generator set 
drops down. 

In order to take care of various loadings which tend 
to cause speed changes, the motor-generators used with 
modern high-speed elevators are provided with an extra 
unit, known as a series exciter. The field of this exciter 
is connected in series with the armature of the traction 
motor and its armature is in series with the shunt field 
of the generator supplying power to the traction motor. 
As the load on the elevator increases, and the speed of 
the elevator tends to fall off by reason of the drooping 
characteristics of the units involved, this small exciter 
boosts the strength of the generator field approximately 
in proportion to the sum of the various drops. As the 
overhauling load.increases and the elevator tends to 
speed up, the exciter bucks the generator field approxi- 
mately in proportion to the rise in speed. The elevator 
thus runs at approximately normal speed at all loads. 


Steam for Process Heating 


ROCESS STEAM at 715 lb. gage (saturated steam 
temperature 507 deg.) is furnished by a special 

oil fired boiler recently built by Foster Wheeler 
Corp. The high cost of the boiler for this service is 
largely offset by the simplicity of the installation and 
absence of the accessory equipment usually necessary. 
No feed pump nor circulating pump is used as the 
boiler is placed immediately below the processing vats 
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SECTION THROUGH THE PROCESS BOILER 


which contain the heating coils. These heating coils act 
as a condenser and condensate returns by gravity to the 
boiler. There is no make-up so the boiler can operate 
indefinitely without replacing the supply of water and 
since the volumetric capacity of heating coils is small, 
there is little fluctution in the water level in the drum. 

The three drum boiler is built around a water cooled 
furnace and all the tubes within the setting are steam 
generating tubes, circulating tubes are placed outside 
the setting similar to water wall downcomers in order 
to assist the circulation. 
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Dynamic 
Braking 


TORED UP MECHANICAL energy in a rotating 

motor can be converted into heat either directly by 
a friction brake or by first converting it into electricity 
and then into heat in an external resistor. Either 
method brings the motor to a stop; but the latter 
method, called dynamic braking, does it with less wear 
and tear on the apparatus. 


Dynamic braking is applied most commonly to shunt- 
wound or compound-wound direct-current motors. It is 
possible, however, to apply it on other types of motors. 
In the ease of the direct-current motor, braking is 
secured by first disconnecting the motor from the power 
supply and then connecting it to an external resistor 
circuit. The counter e.m.f. or voltage generated in the 
motor armature by its rotation in the magnetic field 
produces a current in the resistor circuit. This current 
reacts with the magnetic field of the motor in such a 
direction as to produce a retarding torque. The energy 
delivered into the circuit appears as heat in the resistor. 
The direction of the counter e.m.f. is opposed to that of 
the line voltage. Therefore the braking current is in a 
direction opposite to that of the current when the motor 
is delivering power and should therefore not pass 

















TWO DYNAMIC BRAKING CONDITIONS 


Fig. 1. Connection for a Dynamic Braking Controller with Contacts 
as Found When the Motor Is Running. The Counter Voltage Is 
Indicated by the Dotted Lines, the Line Voltage by the Solid Lines 
Fig. 2. When Contactor 5 of Fig. 1 Is Opened, a Braking Circuit Is 
Set Up. The Motor Acting as a Generator Dissipates Its Output 
as Heat in the Resistors. This Braking Effect Brings It to a Stop 


through the series field. If this current was allowed to 
flow through the series field, it would produce a mag- 
netic effect opposing that of the shunt field, weaken the 
total field of the motor, and result in reduced braking 
torque. In some cases the result would be an entire loss 
of torque, if the series field strength was equal to that 
of the shunt field. 


It is common practice to design the braking resistor 
to permit approximately full-load motor current to flow 
at the instant braking begins. The value of this resistor 
is determined by Ohm’s Law. The counter voltage of 
the armature is approximately the same as the line volt- 
age; the current value may be obtained from the name- 
plate reading of the motor. The energy loss is expressed 
by the formula F,/R and therefore determines the 
capacity of the braking resistor. 
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Dynamic braking of synchronous motors is obtained 
by connecting a resistor around the stator winding after 
it has been disconnected from the power supply and 
while the rotating field continues to be excited. The 
alternating current so produced by the generator action 
results in the retarding torque and the energy disap- 
pears as heat in the resistor just as in the case of the 
direct-eurrent motor. 

Dynamic braking of squirrel-cage alternating-cur- 
rent motors is sometimes obtained by introducing a 
direct current into one or more phases of the stator 
winding. In this case the energy is not conducted to an 
external resistor but is dissipated entirely in a resistance 
of the squirrel-cage winding on the rotor. 

Connections for dynamic braking of a shunt-wound 
motor are shown in Figs. 1 and 2. In Fig. 1 the con- 
tacts are shown in position in which they would be 
found if the motor were running. Dotted lines indicate 
the counter voltage set up by the armature rotating 
in the flux produced by the shunt field. If contact 5 is 
opened, Fig. 2, a braking circuit is set up. The motor 
now acting as a generator produces a current which 
flows in the direction indicated and passes through 
resistors. The energy stored in the armature during the 
accelerating period is thus converted into electricity and 
dissipated as heat. 

As the name implies, dynamic braking is effective 
only while the motor is moving. It can be used therefore 
to stop the motor but not to hold it after it has stopped. 
For this latter purpose additional mechanical brakes are 
necessary.—ELECTRIC JOURNAL. 


Modernization 


SUBSTITUTION OF MODERN core and coils in three 
transformers of the Cumberland County Power and 
Light Company of Maine recently made it possible to 
use transformers on hand which otherwise would have 
been unsuitable for the service demanded. 

The transformer bank serving the Old Orchard ter- 
ritory was inadequate. Elsewhere on its system was an 
installation of three 833-kv-a., 38,100 to 11,000-v. trans- 
formers which were too small for the service. For these 
the company substituted three idle 1250-kv-a. transform- 
ers already on hand. The 833-kv-a. units were then mod- 
ernized to-fit the operating conditions at Old Orchard 
Beach. Studies by General Electric engineers showed 
that the substitution of modern core and coils would 
increase the capacity to 1000 kv-a., permit a change to 
correct voltage, namely, 37,000 to 2400 v. delta or 4150 v. 
Y, with a 2100-v. tap for temporary use, and at the same 
time greatly reduce the losses and increase the impulse 
strength. 

As Old Orchard Beach is a summer resort, the load 
is very light for about nine months of the year, so that 
the no-load losses are of vital importance. A comparison 
of the old and new losses shows: 


No-load Total Loss 
Loss Full Load 


Tested losses of old units at 


833 kv-a., in watts.......... 6800 15650 
Losses of old units computed at 
1000 kv-a., in watts......... 6800 19600 


Tested losses, modernized 1000 


kv-a. transformers in watts.. 3244 * 11686 











, SS ee ae ee, ee ee 


Ch wet ted bee LOO lUrUlClellCU 


~ 


A a. ee ee oe oe a ee. eee ee ee ee ee ee eee ee ee ee ee eee 


6-. a_i. 














September PLANT 
1933 ENGINEERING 


The Romance of 
LIGHTNING RESEARCH 





By EVERETT S. LEE 


General Electric Co. 
Schenectady, N. Y. 


In this brief discussion, which was presented 
before the American Institute of Electrical En- 
gineers recently, Mr. Lee in his characteristically 
interesting manner outlines what Engineers 
have accomplished in mitigating the damaging 
effects of lightning on electric power trans- 
mission lines. 


N STUDYING the papers for the 1933 

A.I.E.E. conventions, with particular 
reference to the symposium on insulation 
codrdination, the session on lightning, and 
the session on the measurement of surge 
voltages, one is impressed by the great dif- 
ference between the situation today and in 
1925, which may be taken as the year when 
began the last romance with lightning by 
electrical engineers. 

That was the year of many storms, made 

















memorable by the wreck of the dirigible, 
‘‘Shenandoah.’’ In that year occurred the 
troubles described by .Sindeband and Sporn 
in the first paper of the series which Mr. Sporn has 
presented (‘‘Lightning and Other Experience With 
132-KV Steel Tower Transmission Lines and Its Bear- 
ing on Tower-Line Design From the Continuity of 
Service Standpoint,’’ A.I.E.E. Trans., v. 45, 1926, p. 
770-90.) In that paper: the authors say in their char- 
acteristic way: ‘‘While these troubles were occurring, 
it was impossible to get any accurate data as to what 
was happening. Lines were flashing over, insulators 
were being shattered, the conductor was being burned, 
the field forces were too busy trying tv place the line 
in-an operating condition with minimum delay to be 
able to give very much attention to the details of what 
was happening. Things were happening so thick and 
fast that there was no opportunity to stop and consider 
the matter calmly. With the approach of the end of 
the lightning season a little more time could be taken 
to determine what had actually happened to make an 
intelligent analysis.’’ This graphic description un- 
doubtedly finds a human response within all who at one 
time or another have found themselves in the midst. of 
kindred troubles. 

Coincidently with the need for analysis, which was 
evident generally, came the necessary tools, for in the 
A.I.E.E. Transactions of 1925 may be found a paper 
(‘‘The Klydonograph and Its Application to Surge In- 
vestigation,’’ v. 44, p. 857-71) delivered by Cox and 


LICHTENBERG FIGURES USED AS A MEANS OF MEASURING SURGE 


VOLTAGES 


Legg at the 1925 summer convention, Saratoga Springs, 
N. Y., telling of the klydonograph and the use of Lich- 
tenberg figures as a means for measuring surge volt- 
ages. At the same convention, McKachron and Wade 
gave their paper (‘‘Study of Time Lag of the Needle 
Gap,’’ A.I.E.E. Trans., v. 44, 1925, p. 832-42) describ- 
ing the application of the cathode ray oscillograph to 
time-lag studies of spark gaps technique in the same 
field. 

Then started the romance of the engineers with 
lightning, and the wooing was furious. Out into the 
field they went on many different systems—east, west, 
north, and south, equipped with devices advancing year 
by year. Klydonographs and surge voltage recorders 
were dotted thickly along transmission lines to meas- 
ure the voltages there. Up went the recorded volt- 
ages—I1 million, 2 millions, 3 millions, 5 millions. The 
eathode ray oscillograph, laboratory instrument of the 
scientists, was taken out into its mountain home fo 
await the coming of the lightning which the observers 
prayed would come in abundance and which the oper- 
ators prayed would stay away with its devastation. 
But it did come and the cathode ray oscillograph, wait- 
ing, revealed the wave form of the voltages measured 
by the surge voltage recorders. This brought micro- 
seconds into the picture and engineers talked glibly on 
one microsecond and 10 microseconds, while yesterday 
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and today standardizations of these values are discussed 
with no more hesitation than the standardization of 
volts and ohms and amperes and degrees. 

The romance continued. With the measurements of 
lightning voltages came the need for rating the severity 
of lightning, so the storms were counted, and the light- 
ning severity meter was devised and used. Then came 
the wish to know more about the currents involved, and 
the lightning stroke recorder was developed; more in- 
struments appeared along the transmission lines; talk 
of 50,000 and 100,000 amperes became common. Com- 
ing now to the 1933 winter convention, in the paper 
by Lewis and Foust (‘‘Lightning Investigation on 
Transmission Lines,’’ A.I.E.E. Trans., v. 52, June 1933) 
is found an intensive study of the tower currents from 
lightning stroke recorders and a new instrument re- 
ferred to, the surge-crest ammeter (G. E. Rev., v.. 35, 
1932, p. 644-8) used for an extension of that work. 


New ScHEMES PROPOSED TO OFFsET LIGHTNING EFFECTS 


With the gathering of all these data and the inten- 
sive analysis accompanying them, transmission engi- 
neers began to talk of new schemes; the counterpoise 
came into the picture to supplement the ground wire; 
lightning protection wires appeared; and through it all, 
the ground wire of old rode safely through the storm, 
being rendered even more effective by these devices. 

New words came into prominence—rationalization 
codrdination—and now these are subjects for stand- 
ardization. Direct strokes and induced strokes became 
subjects of conversations, papers, and discussions; today 
the knowledge of these is more than certain, though ap- 
parently not yet subjects for standardization. 

Turning again to the experiences recorded by Mr. 
Sporn, unlike those related in the 1926 paper, there is 
found in his 1932 paper (‘‘Lightning Experience on 
132-Kv Transmission Lines of the American Gas and 
Electric Company System,’’ A.J.E.E. Trans., v. 52, 
June 1933) these words: 

‘‘The fact that comparatively few insulators, burned 
conductors, or hardware have been observed, and rarely 
of sufficient importance to require servicing, shows that 
the arcing protection has been very effective in pre- 
venting severe damage to the line. The protection 
afforded by the rings to line insulators is in line with 
prediction and past experience. 


OvutTaGEs Fewer THESE Days 


‘During the 3 years’ operation, 1929-30-31, no 
trouble from lightning on the 132-kv lines has made 
necessary holding the line out of service longer than 
the time necessary to reclose the switch.’’ 

These are some of the results of the work which 
came after intelligent analysis. Of course, all problems 
have not yet been solved, but progress made toward 
that end is believed to be on a substantial basis. 

In looking over some of the reports forming a basis 
of these papers, the following tabulation was found: 


Year Year 


100 


130 


No, these are not stock market indexes; they are 
storm severity records for one of the large transmis- 


sion systems of the East based upon storm reports and 
line operation. Similar figure given by Mr. Sporn for 
his system do not show the same relative severity de- 
crease in the last 2 yr., even though his line perform- 
ance record shows more satisfactory attainment. These 
data are a necessary part of the whole picture in order 
that proper credit may be given to the design of the 
line. and associated apparatus throughout in view of 
the line performance. There is still much room for 
advance in the design of instruments for recording 
lightning severity, and though the problem is difficult 
and the expense great, it is to be hoped that success 
in this regard ultimately will come. 

Through all of this romance, there have been brought 
before many A.I.E.E. meetings and conventions the re- 
sults of those who have worked so wonderfully and so 
effectively in this field. Their reward is their satisfac- 
tion of a work well done; at the same time due credit 
should be given the Institute which has made this forum 
possible. 


Alcohol Blending of Gasoline: 


No MATERIAL DIFFERENCE in fuel economy in the 
use of plain gasoline and of gasoline-aleohol blends in 
tractors operating on the belt or in the field and in 
motor trucks running on paved highways was disclosed 
in recent tests, reported the American Socieety of Agri- 
cultural Engineers. Sometimes the slight difference 
was in favor of plain gasoline; at other times, it was in 
favor of the blend. In the laboratory, tests in a high 
compression engine showed some difference in fuel 
economy and in power developed in favor of the blend. 

Belt tests of a standard 4-cylinder tractor showed 
a maximum of 31.8 horsepower on-plain gasoline and 
31.6 on the 10 per cent blend, and little difference 
in fuel economy. When plowing, this traetor, working 
under practically the same conditions with both fuels, 
showed a fuel economy slightly in favor of gasoline. 
Belt tests of the same tractor fitted with high altitude 
pistons gave a maximum horsepower of about 30 with 
plain gasoline, further loading being accompanied with 
severe detonation. Use of 10 per cent blend increased 
the horsepower to 35; 20 per tent to 43.8, and 30 per 
cent to 44.4. The fuel economy with the 20 per cent 
blend was better than with plain gasoline. 

A 2-eylinder, horizontal tractor engine on the belt 
delivered a maximum horsepower of 31.7 on straight 
gasoline and 32.2 on the 10 per cent blend, with a 
fuel consumption approximately the same. This tractor 
when plowing (under practically the same conditions 
with both fuels) showed a fuel economy slightly in 
favor of the blend. 

After two 1%-ton trucks of the same make and 
model, one running on gasoline, the other on 10 per 
cent alcohol blend, had each traveled approximately 
2000 mi., the one with gasoline had average 15.6 mi. 
per gallon and the one with alcohol 14.6 mi. When the 
cylinder heads were pulled, considerably more carbon 
was apparent in the head on the engine burning plain 
gasoline. Octane ratings obtained on each of three 
plain gasoline averaged 66.6. On the gasolines mixed 
with 10, 20 and 30 per cent absolute alcohol, the ratings 
averaged 74, 79.6 and 84.6 respectively. 





It Pays to Modernize 
Industrial Power Plants 


By Norris D. GoveE* 


UEL COST of the average industrial plant built 

20 yr. ago can be cut practically in half by serap- 
ping obsolete equipment and replacing it with the 
present-day design. Coal consumption in industrial 
power plants can be reduced about as follows: 


. New boilers and combustion equipment. ..10 per cent 
. Higher pressure and superheats 16 per cent 
. Modern turbine generator units 17 per cent 
. New turbine, alone 13 per cent 
. Bleeding for feedwater heating 7 per cent 
. Repairs to equipment 15 per cent 


In certain applications, reheating also offers some 
savings. 

Twenty years ago the combined efficiency of boilers 
and furnaces as shown by the published reports of tests 
ranged from 69 to 75 per cent. At present the range is 
at least 10 per cent higher for installations of industrial 
turbines. Furthermore, the new boiler permits higher 
pressures together with high-temperature feedwater 
heating and may also allow the use of cheaper fuel. 


OLD 1200 KW. TURBINE I50 LB.GAGE 
28 INCHES 


WATER RATE -LB. PER KW-HR. 


NEW 1500 KW. 
150 LB. GAGE~38 IN. 


15 
6 a 8 2... a 2 3 4 S&S 6 IF 6 
LOAD ~100 Kw, 


FIG. 1. WATER RATES OF OLD AND NEW TURBINES 


Steam conditions of 400-lb., 700-deg. F. total tem- 
perature, are aS common in new industrial plants as 
150-lb. ga., 0-deg. F. was twenty years ago. Yet com- 
paratively few realize that the higher conditions give an 
improvement in cyclic efficiency of 16 per cent (with 28 
in. vacuum). This cyclic efficiency is transferred direct 
to the coal pile, as the 1932 model turbine for 400 Ib., 
700 deg. F. is slightly more efficient than its lower 
pressure brother. Plant managers need feel no hesi- 
taney in considering the higher pressure for it is per- 
fectly standard both for turbines and boilers. In fact, 


*Turbine Engineer, Westinghouse Elec. & Mfg. Co. 
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FIG. 2, REDUCTION IN HEAT CONSUMPTION WITH MULTI- 
STAGE EXTRACTION 


considerable attention is now given to pressures of 600 
and 1200 lb. with temperatures up to 850 deg. F. 

The prime mover has kept step with other apparatus 
both in increased reliability and in improved perform- 
ance. Turbines built this year are giving water rates 15 
to 20 per cent (average about 17 per cent) better than 
those built for the same steam conditions 20 yr. ago. 
Most of the improvement is in the turbine as generator 
losses were always small, only about 4 out of the 17 
per cent being due to improvement in generators. 

One industrial plant recently took advantage of the 
relatively large increase in turbine efficiency by buying 
a new turbine to drive an old generator. The steam 
conditions were unchanged, 150 Ib., 0 deg. F., 28 in., 
yet an improvement ranging from 13.5 to 22.5 per cent 
was obtained. The guarantees for both machines are 
shown in Fig. 1. The improvement in water rate is 
only a part of the story for the new unit is built so 
that it can be readily altered for steam conditions up 
to 450-lb. gage, 750 deg. F. total temperature to obtain 
the increased cyclic efficiency just described. In addi- 
tion, extraction openings are provided so that the bene- 
fits of feedwater heating can be obtained and it would 
not be unfair to assume that the efficiency of the original 
turbine had decreased a good deal during its 19 yr. of 
service. Taking everything into consideration, the cus- 
tomer will probably save enough fuel in less than 2 yr. 
time to pay the total cost of the new installation and 
will be in a position to repeat by installing new high- 
pressure boilers. 

So much has been written in technical publications 
during the last few years concerning regenerative feed- 
water heating that it only seems necessary to state the 
improvement resulting. In a 500-kw. unit with feed 
water being heated to 220 or 260 deg. F., 4.5 per cent 
is a conservative figure, while in a 10,000-kw. unit 9 to 
10 per cent is commercially attainable as shown in Fig. 
2. The lower rating would utilize single-stage bleeding 
and the larger four stages. Practically all condensing 
turbines built today are arranged for feedwater heat- 
ing to the highest temperatures commercially prac- 
ticable. 
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Utilities Submit Light and Power Code 


ORKING COOPERATIVELY with the American 

Gas Association the Edison Electric Institute has 
prepared a code for the electric light and power indus- 
try which has been submitted to N. R. A. Administra- 
tor Hugh S. Johnson. The code, it was announced by 
Floyd Carlisle, chairman of the code committee of the 
Institute, would add 50,000 employees to the 350,000 
persons now employed by the power and gas industries 


in the United States. 

The code provides a maximum 40 hr. week for 
minimum wages. At present the 48 hr. week is gen- 
erally observed in the industry because of the 24 hr. 
daily service required of the utilities. 

At this writing the submission of this code has 
caused some dissent in the Institute membership and 
two companies, the Hartford Electric Light Company, 
and the Consolidated Gas, Electrie Light and Power 
Company of Baltimore, have indicated their inability 
to sign it, and have offered their resignations from the 
Edison Electric Institute. 

This refusal to abide by the code is due not to the 
inability of the companies to meet employment condi- 
tions, but the question of how public service corpora- 
tions subject to regulation by state authorities can prop- 
erly agree to function under the code. Into the tangle 
is involved the political fears and ambitions of mem- 
bers of state regulatory commissions. 

Both of the companies that have tendered their res- 
ignations, are developing codes and plan to go along 
with the national recovery administration. 

The light and power code, as submitted and with 
several modifications since its first draft, is as follows: 

PurroseE—The declared purpose of this code is to effectuate 
the policy of Title I of the National Industrial Recovery Act 
during the period of emergency as to all persons, firms, associa- 
tions or corporations producing, transmitting, distributing and 
(or) selling electricity. 

DeFIniTIoN—The Edison Electric Institute affirms that it im- 
poses no inequitable restrictions on its membership and par- 
ticipation in its activities, and it is truly representative as a 
national association of the electric light and power industry of 
the United States. ; 

I. Labor Provisions—As required by Section 7 (a) of Title 
I of the National Industrial Recovery Act, the following pro- 
visions are conditions of this code: 

1. Employees shall have the right to organize and bargain 
collectively through representatives of their own choosing, and 
shall be free from the interference, restraint or coercion of em- 
ployers of labor, or their agents, in the designation of such 
representatives or in self-organization or in other concerted 
activities for the purpose of collective bargaining or other 
mutual aid or protection. 

2. No employee and no one seeking employment shall be 
required as a condition of employment to join any company 
union or to refrain from joining, organizing or assisting a labor 
organization of his own choosing; and : 

3. Employers shall comply with the maximum hours of 
labor, minimum rates of pay and other conditions of employ- 
ment, approved or prescribed by the President. 

II. Cutty Laspor—After August 31, 1933, no person under 
sixteen years of age shall be employed, except that persons 
between fourteen and sixteen years of age may be employed 
for not to exceed three hours a day and those hours between 
7 a.m. and 7 p.m., in such work as will not interfere with hours 
of day school. : 

III. Hours or EmproyMent AND Waces—The following 
paragraphs in this section III are in substitution for paragraphs 
- 2 to 7, inclusive, of the President’s reemployment agreement: 

(A) No employee shall work for more than an average of 
40 hours per week during any six weeks period, except those 
specified in Paragraph (B). 
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(B) Load dispatchers, emergency maintenance and repair 
employees, station and substation operators, their attendants, 
crews and helpers, if highly trained and not readily replace- 
able, whose duties must be continuously performed in order to 
render the public a safe and continuous service, may be em- 
ployed not in excess of 48 hr. per week, so long as other com- 
petent employees are not readily available for such work, and 
in emergencies such employees may work more than 48 hr. 
per week, but in no case shall the hours worked exceed an 
average of 48 hr. for six consecutive weeks. All employers 
subject to this code shall proceed with the training of addi- 
tional employees as rapidly as is consistent with the rendition 
of safe and continuous service, so that by March 1, 1934, as 
many employees as possible may be re-classified under the 40 
hr. per week limitation; and report shall be made on said date 
of the extent of such re-classification to the National Recovery 
Administration. 

(C) The maximum hours fixed in the foregoing paragraphs 
shall not apply where not more than two persons are employed 
in communities of less than 2,500 population, which communi- 
ties are not part of a larger trade area; nor to employees en- 
gaged on emergency work; nor to outside salesmen; nor to 
employees in a managerial, executive, administrative or super- 
visory capacity, who now receive more than $35.00 a week. 
Population for the purposes of this agreement shall be deter- 
mined by reference to the 1930 Federal Census. 

(D) Employees shall be paid at the rate of: 

(1) Not less than $15 a week in any city of over 500,000 
population or in the immediate trade area of such city; 

(2) Not less than $14.50 a week in any city between 250,000 
and 500,000 population or in the immediate trade area of such 
city; 

(3) Not less than $14 a week in any city between 2,500 
and _— population or in the immediate trade area of such 
city, an 

(4) In towns of less than 2,500 population all wages shall 
be increased by not less than 20 per cent, provided that this 
shall not require wages in excess of $12 a week. 

(5) This paragraph shall apply to all employees, except 
those covered by the provisions of the following paragraph (E). 

(E) Employees of the classes who, on July 1, 1933, were 
paid on a hourly rate shall be paid not less than 40c per hour, 
unless the hourly rate for the same class of work on July 15, 
1929, was less than 40c per hour, in which latter case the rate 
of pay shall not be less than the July 15, 1929, hourly rate of 
pay and, in any event, shall not be less than 30c per hour; 
PROVIDED that learners may be paid not less than 80 per 
cent of the minimum wage rate provided in the above schedule, 
but the total number of learners shall not exceed 5 per cent 
of the total number of employees employed by any employer 
subject to this Code. 

IV. Apptication—If any employer in the light and power 
industry is also an employer in any other industry, the provi- 
sions of this agreement shall apply to and affect only that por- 
tion of his business which is included in this industry. 

V. ADMINISTRATION—The Edison Electric Institute is hereby 
designated the agency for administering, supervising and pro- 
moting the performance of the provisions of this code by the 
members of the light and power industry. The Edison Electric 
Institute shall appoint a recovery executive committee to 
exercise such functions on behalf of the Edison Electric Insti- 
tute, and the facilities and departments of the Edison Electric 
Institute shall be available to’ make the administration effec- 
tive and efficient. 

In order to keep the President of the United States and the 
administrator informed as to the observance or non-observance 
of this code, each employer shall prepare and file with the 
statistical department of the Edison Electric Institute at such 
times and in such manner as may be prescribed, statistics cov- 
ering the number of persons employed, wage rates, earnings, 
hours of work and such other data or information as the recov- 
ery executive committee may from time to time require. 

Any employer in the light and power industry may partici- 
pate in this code and in any revisions or additions thereto by 
signifying his intention and agreeing to pay to the Edison 
Electric Institute the proper pro rata share of the cost of 
creating and administering this code. 

VI. AMENDMENTS—Such of the provisions of this code as are 
not required to be included therein by the National Industrial 
Recovery Act may, with the approval of the President, be modi- 
fied or eliminated as changes and circumstances or experience 
may indicate. 
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Steam Jet Refrigeration and 
Air Conditioning 


DaTA FROM REPRESENTATIVE INSTALLATIONS SHOW WHat 
Can Be Expectep.* By R. M. McQuirry anp R. M. MuLuLEN 


ONTINUED GROWTH of air conditioning during 

the last two years has actually developed a special- 
ized field of engineering and special equipment is con- 
stantly being brought out to meet the new demands. Some 
of the important features of this equipment are: It 
must be automatic; first cost and operating cost must be 
low ; it must operate efficiently on widely varying loads; 
it must be compact; safety must be assured ; equipment 
must be simple to operate. It was only natural that 
the reconsideration of water as a refrigerant would re- 
sult when refrigerant temperatures above 32 deg. F. 
became practical and when the demand for simplicity 
and safety became more apparent. 






































FIG. 1. SCHEMATIC DIAGRAM OF STEAM JET REFIGERA- 
; TION UNIT 


In vacuum refrigeration water is cooled to low tem- 
peratures by evaporating or vaporizing a small portion 
of the water at low absolute pressure, or in other words, 
under a high vacuum. Steam jets, sometimes called 
thermal compressors, are usually employed to create a 
vacuum. Water can be cooled nearly to the freezing 
point in this way, but equipment has much greater ca- 
pacity at higher temperatures. 

Since water, as commonly used as a circulating me- 
dium for air conditioning, usually ranges from 40 to 
55 deg. F. the evaporation method is from that point of 
view a quite suitable one. Its efficiency is not as high 
as that of the positive compressor type, but when low- 
price steam is available, it is frequently the more eco- 
nomical system for air-conditioning purposes. One fac- 
tor that must not be overlooked in determining the eco- 
nomics of the steam-jet type of refrigerating system is 
the cost of cooling water or of operating cooling towers 
as the amount of water required is from two to four times 
that needed for mechanical refrigeration. 

A few manufacturers are building this equipment 


*Taken from a paper presented before the N.D.H.A. 


for small installations and several of the larger power 
plant equipment manufacturers are prepared to furnish 
such equipment in sizes from 25 to 1000 t. capacity or 
larger. The first cost is relatively low, especially in the 
larger sizes. The space required is small and the main- 
tenance and operating labor quite low. The refrigerant, 
water, is harmless. 


OPERATION 


Refrigerant water is sprayed into a flash tank D, 
Fig. 1, in which a high vacuum is maintained by means 
of a steam ejector A. At an absolute pressure of 29.75 
in. of mercury the water in the flash tank will boil or 
vaporize at all temperatures above 40 F. For each pound 
of water thus evaporated approximately 1000 B.t.u. must 
be absorbed for heat of vaporization. This heat is taken 
from the remaining water in the tank thus lowering its 
temperature until a temperature corresponding to the 
vaporizing temperature at 29.75 in. of mercury is reached. 
The water thus cooled is circulated through an air washer 
or through cooling coils for the cooling process. 

The primary ejector A is in reality a compressor in 
that the vapor from the flash tank is compressed to a 
slightly higher absolute pressure of approximately 28 in. 


ONE Or 

IN 24 HR* 12 LB OF STEAM 
PER HR FROM FLASH 
EVAPORATOR 


VACUUM IN BOOSTER 
SER = 28” 


LIVE STEAM 


' 2 3 a 5 6 7 8 9 10 
LB OF MOTIVE STEAM PER | LB OF VACUUM STEAM 


FIG. 2. STEAM AND WATER DATA FOR STEAM JET RE- 


FRIGERATION UNITS 


in the condenser E. As in the case of any other com- 
pressor it is necessary that the ratio of compression be 
as low as possible. In order that a vacuum of 28 in. be 
maintained in the condenser, the condenser cooling water 
cannot be heated above 101 deg. F. as this is the tem- 
perature at which steam condenses at 28 in. vacuum. 
Thus with comparatively warm condensing water of 85 
deg. F. each gallon of water can absorb (101-85) 
8.33 = 133.28 B.t.u. 
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COMPARATIVE COST OF STEAM JET AND FREON REFRIGERATION UNITS 





ASSUMED OPERATING CONDITIONS AND COSTS 





Operation per year 
Annual load factor Te O95 per M gel. 
2 ct. per kw-hr. 

$1.00 . Ay db. 


, Pized charges .... cost 


Condenser water, av 
Chilled water 








Ejector 
35 1lb.per t.per hr. 
6 g.p.m. per t. 
(cooling tower 
assume 5% loss) 


Compressor 
1.194 kw-hi. per ¢. 
2 g-p-m. per t. 
(no cooling 
tower) 


Energy required 
Water required 





' ORIGINAL AND OPERATING COSTS (No air washers, fans or duct work included) 





100 T. 


Steam Ejector 
Investment 
Refrigerating unit installed 
Cooling tower installed ..seseee eoocccce 
Pumps and piping 


Total investment 


Operation 
me ad 


os Ala Replacement 
Maintenance 
LUDTICANE ceccoccscsecsccesccccsvecseces 


Total Operating 
Fixed charges 


Freon 
Compression 
#4, 500.00 
$14,500.00 

$1,050.72 
501.60 
125.00 


$1,752.52 
1,740.00 


50 T. 25 T. 
Freon 


Compression 


$6,500.00 


Freon 
Compression .Steam Ejector 


$9,500.00 $2,500.00 
1,250.00 


Steam Ejector 
$3,200.00 
1,490.00 
400.00 


$5,090.00 








$160.82 





$901.16 


$1,029.50 
610.80 1,140.00 





Total cost $2,993.04 





$3,472.32 


$1,640.30 $2,041.16 








Assuming that the unit requires 35 lb. of motive steam 
per hour per 12 lb. of vapor extracted, the water require- 
ments of a steam ejector would be [(35 &K 1000) + 
12,000 -—— 133.28 or 352.64 g.p.h. or 5.877. g.p.m. per 
ton of refrigeration. The fact that this system can oper- 
ate on 85 deg. F. cooling water is. significant in that it 
makes it practical for use in the warmer climates. Con- 
siderable air and insoluble gases find their way into the 
condenser and must be removed. This is accomplished 
by means of the secondary ejectors and the two stage 
condenser F which discharge to the atmosphere. 


Cooting WATER 


In the majority of cases it is necessary that the ejector 
system be operated in connection with a cooling tower. 
The water requirements are necessarily high as the con- 
denser water must absorb approximately 12,000 B.t.u. 
refrigerating effect plus approximately 35,000 B.t.u. 
from the motive steam for each ton of refrigeration pro- 
duced, giving a total of 47,000 B.t.u. to be absorbed. The 
water to a compression machine is only required to ab- 
sorb approximately 15,000 B.t.u. per t. which accounts 
for the relatively lower water requirements of the com- 
pression system. 

Comparatively little operating data are available on 
steam ejector units at this time. It can readily be seen 
that local conditions such as steam pressure, condenser 
water temperature, temperature of refrigerant required 
and service-seasonable load factor, as well as cost of 
steam and water will require that each unit be designed 
to suit the individual requirements. 

Operating data on three installations are available. 
In Maurice’s Restaurant in Chicago a 27-t. unit is in- 
stalled to cool 26,000 cu. ft. by means of unit coolers. 
About 8,000 c.f.m. of air is circulated about 5 hr. per 
day. . At full load about 780 g.p.m. of condenser water 
and 950 lb. per hr. of 100 lb. ga. steam is used. The 
approximate steam requirements being: June 71,000; 
July 149,000; August 180,000 and September 133,000 Ib. 

At Kips Bay a 25-t. experimental unit was tested for 
15 min. at 31.6 t. capacity.. With condenser water 74-91 
deg. F. and refrigerant water 60-45 deg. F., the unit used 
1,064 lb. per hr. of 102 lb. ga. steam which is 33.7 of 
motive steam per ton of refrigeration. At Snyder’s 
Restaurant in Detroit a 14-t. unit using 31 Ib. ga. steam 
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and cooling 26,000 cu. ft. through cooling coils with 31 
per cent recirculation was tested for 15 hr. with the aver- 
age load for 10 hr. continuous operation 13.79 t. Tem- 
peratures were condenser water, 72-97 deg. F.; refriger- 
ated water, 51.7-47.2 deg. F.; average outside, 78.5 deg. 
F.; average inside, 75.8 deg.; maximum outside, 84.4 deg. 
F.; maximum inside, 79.2 deg. F. During this time the 
unit used 4,747 Ib. of steam and 22.7 kw-hr. for the re- 
frigerant water pump. 

General characteristics as to steam and water are 
shown in Fig. 2. These curves are based on the ejector 
discharging into a condenser pressure of 2 in. of mercury 
absolute or 28 in. of vacuum. Based on steam and water 
requirements as outlined by various manufacturers of 
steam ejector units, these curves represent a fair aver- 
age. <A relative comparison of steam ejector and Freon 
compression equipment for 100 t., 50 t., and 25 t. jobs 
has been set forth in the accompanying table. Premises 
on which these hypothetical comparisons are made are 
believed to be fair and reasonable. It is recognized that 
many variations may occur in specific installations, how- 
ever, that may materially alter the conditions as set forth 
and accordingly change the comparative results or 
figures. 

Although the operating costs are slightly higher for 
the steam equipment for the basis assumed, the invest- 
ment costs and consequently the fixed charges are mate- 
rially lower for the steam equipment, producing a favor- 
able total cost for steam as compared with electric equip- 
ment for all three assumed capacity sizes. By-product 
uses or applications in specific cases may further mate- 
vially affect these comparative figures. 


EXPERIMENTS in Germany with hydrogen as a fuel 
for internal combustion engines indicate that it can be 
used successfully in any gasoline engine with usual com- 
pression pressures, by adding a special hydrogen valve 
and valve gear. Higher compression increases output, 
a tentative ratio of 8 to 1 being suggested as a standard. 
No self ignition was experienced at any pressure. Pos- 
sible use is in countries where all fuel has to be imported 
but excess water power is available. Water can be sep- 
arated by electrolyzers into hydrogen and oxygen, which 
can be transported by pipe lines or in flasks and used 
to run combustion engines at any desired point. 





Diesel Engine 
Lubrication 


CYLINDER Or, SuBJECTED TO FLAME TEMPERATURE SEES 
Harp Service But It Is QuEsTIONABLE Ir It BurNs. 


By A. N. Kenwortuy* 


ECENTLY a successful engineer defined lubrication 
eosts as, ‘‘the cost of the oil plus the cost of what 
the oil was supposed to, but failed to do.’’ In a normal 
installation, say a Diesel of from 150 to 175 kw., the 
average cost per kilowatt-hour delivered at the switch- 
board should run between 1.05 and 1.10 ct. What per- 
centage of this production cost can be charged against 
lubrication has never been accurately calculated as there 
are so many variables, such as mechanical condition of 
the engine, fuel used and combustion, which enter into 
the calculation, that true figures are exceedingly difficult 
to ascertain. 

Functions of a high-grade lubricating oil in a Diesel 
engine cylinder are as follows: It must form and main- 
tain a complete oil film between the moving parts at all 
times, replacing metallic friction with a minimum of 
fluid friction; it must form and maintain a durable 
piston seal, thereby eliminating blow-by; it must be of 
such quality that it can be fed in exceedingly small 
quantities and at the same time comply with the above 
two items; it must be chemically and physically stable 
and must resist the destructive action of the heat en- 
countered during the explosion and exhaust strokes; it 
must not deteriorate and form carbonaceous deposits. 

During the firing stroke, the oil is subjected to enor- 
mously high temperatures, and some operators and lubri- 
eating experts contend that the oil film actually burns 
away as the piston recedes from the heads of the cylin- 
der. We do not agree with that theory. Admittedly the 
oil film is on one side exposed to a temperature in excess 
of 2300 deg. F. and to an open flame; but the other side 
of the oil film is in intimate contact with the cylinder 
wall around which there is a steady flow of cooling water 
with an average inlet temperature of between 50 and 70 
deg. F. 


Burnina@ vs. NoN-BURNING THEORY 


That these high temperatures and the open flame 
have a destructive effect on the strata of the oil film 
exposed to them cannot be denied. Of course, the flash 
point of the oil has a large bearing on the question, and 
the exponents of the ‘‘burning film’’ theory use the flash 
point as partial proof of their theory. These same people 
lose sight of the fact that flash points, as written into 
the various specifications, are measured at normal pres- 
sures. They overlook the fact that the pressure in the 
Diesel combustion space is about 1000 lb. per sq. in. 
and that the flash point of the oil under these conditions 
is much higher. 

The fact that the oil is delivered to the cylinder 
walls while it is still cool points to f¥e correctness of the 
‘*non-burning’’ theory. This oil film, renewed with cool 


*Engineer, E. F. Houghton & Co., Philadelphia, Pa. 
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oil from one to four times per second, depending on the 
speed of the unit, must be heated up to its increased 
flash point before it will burn, and this in spite of the 
fact that it is in contact with a relatively cool cylinder 
wall. A substantiation of the ‘‘non-burning’’ theory can 
be obtained by spreading a thin film of oil on a tin 
plate. Hold the plate over a Bunsen burner, with the oil 
directly in contact with the flame, and see how long it 
takes to set the oil on fire. 


DeMANDS ARE AT VARIANCE 


A great deal of the formation of carbonaceous de- 
posits is attributable either to the grade of fuel oil used 
or to incomplete combustion. It is essential, therefore, 
that high-grade lubricants be chosen. Many people con- 
tend that highly viscous oils are absolutely necessary for 
the lubrication of Diesel engine cylinders. These same 
people insist on an oil with minimum carbon-forming 
tendencies, entirely overlooking the fact that, in gen- 
eral, the more viscous the oil, the more pronounced are 
its carbon-forming tendencies. 

Viscosity of the lubricant has an important relation 
to the film strength and the resistance to rupture of the 
piston seal. Viscosity, however, does not in any way rep- 
resent the lubricating efficiency of the oil as the rate of 
change of the viscosity as the temperature of the oil 
increases is even more important, for it is the resistance 
to change under heat that distinguishes the quality 
Diesel engine oil from the inferior one. 

Consider for a moment a Diesel oil specification eall- 
ing for an oil of from 500 to 600 sec. Saybolt viscosity 
at 100 deg. F. Suppose two oils, one of 500 and the 
other of 600 sec., were submitted. The man who held 
viscosity of paramount importance would choose the 
heavier (600 sec.) oil. If this oil were an ordinary lubri- 
cant, its resistance to change when subjected to heat 
would be low with the result that at operating tempera- 
ture it might have much less viscosity than the 500 sec. 
viscosity oil. If the 500 sec. viscosity oil were a quality 
oil built especially for Diesel work, its heat-resisting 
qualities would be high. Thus, we see that the viscosity 
of the oil at 100 deg. F. is not a true guide, for both 
oils meet the specification. The viscosity of the oil’ at 
working temperatures is what counts. 

Diesel engine oil must be absolutely neutral, inas- 
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much as acidity would result in serious etching and pit- 
ting of the working surfaces. Ordinary oils are pro- 
duced in wholesale fashion; they must be, in order that 
they may be marketed at low prices. Low-priced oils 
are, in general, acid-washed and then neutralized. In 
this wholesale production complete neutralization is sel- 
dom attained. 

Lubrication of Diesel engine bearings is also a prob- 
lem which demands an oil of high lubricating value and 
one which will stand up under extended use and severe 
punishment. It will be seen, therefore, that oils for the 
lubrication of Diesel engines must: Have minimum ear- 
bon-forming tendencies; resist the thinning-down effect 
at high temperatures; have high film strength, and at 
the same time maintain the film while presenting the 
minimum amount of fluid friction; separate readily 
from dirt, carbonaceous matter, and water; be of such 
quality that only small quantities are required to main- 
tain efficient lubrication. 

Only quality oils can live up to the rigid require- 
ments outlined above and it is from this source alone 
that true lubricating efficiency can be obtained. 


Sand Blast for Cleaning 
Metal Surfaces 


By A. S. JAMIESON 


RESERVATIVE coatings to prevent the corrosive 

action of hot or cold water will do little good unless 
applied to the bare, clean metal, which means that scale, 
rust, grease and dirt of all kinds must be removed. 
Tanks, pipe, boilers and in fact all iron work have a 
coating of scale when received for erection, unless 
ordered scale free. If the new material is to be treated 
with a preservative, the scale must be removed. A quick, 
positive way to clean metal is by means of the sand blast, 
which will penetrate corners, seams, cracks and pockets 
that cannot be reached in any other way. 

For use about the plant a portable sand blast is easily 
and cheaply made and can be used anywhere that com- 
pressed air is available at 70 or 80 lb. pressure. The 
blast nozzle will raise the sand to quite a height and 
will do effective work in any position. The commercial 
sand blast nozzle shown is really a well proportioned 
air ejector. 

While an ejector may be made of pipe fittings, it will 
last but a short time if used for a sand blast nozzle. 
The regular sand blast nozzle is all cast iron, with ejector 
and discharge tubes easily renewable. Air comes through 
ordinary 34-in. air hose, the suction hose for the sand 
being 1-in. air-tool hose, any length up to 20 ft. All 
connections on the air hose should be made with the 
regular air hose fittings to keep them from coming off. 

For the sand the receptacle may be arty metal drum 
but should have a capacity of at least 20 gal. The top 
head should be removed and a fine screen provided to 
keep trash and coarse particles from entering with the 
sand. For feeding the sand to the suction hose a small 
hole 1 to 114 in. diam. is cut close to the bottom of 
the drum, a small box open on the top, 4 in. wide, 3 in. 
deep and about 6 in. long riveted or welded to the drum 
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in front of the hole, with a hole to fit the suction hose 
cut in the box near the bottom, on one side and as near 
the front as possible. The suction hose is placed so that 
about three-quarters of the opening in its end is covered 
with sand at all times. When the best position for feed- 
ing the sand is found a weight is placed on the hose to 
hold it in place. The hose is only partly covered because 


20 GAL. DRUM —e# C1. BLAST NOZZLE 


1IN.SAND SUCTION HOSE 








ax 


<p 
HOSE 34 COVERED WITH SAND QY 


THE BLAST NOZZLE IS OF CAST IRON WITH AIR AND 

SAND HOSE CONNECTIONS AS SHOWN. SOME AIR IS 

ADMITTED WITH THE SAND FROM THE BOX AT THE 
BOTTOM OF THE DRUM 


the ejector nozzle will not pull unless some air is allowed 
to enter the suction hose along with the sand. 

Besides the sand blast nozzle, hose and drum, a good 
sand blast hood with compressed air inlet is absolutely 
necessary, also respirator and soft leather gauntlet 
gloves. The respirator should be worn with the sand 
blast hood when sand blasting in confined spaces such 
as drums, tanks and heaters, as it will be found that 
sand and dust will find their way into the mask, regard- 
less of the air feed into the hood. Sand forced from 
the nozzle at high velocity will cut anything with which 
it comes in contact, hence the operator must be well pro- 
tected. All bearings and bright surfaces in the vicinity 
should be well covered before starting sand blasting. 

Fine, sharp, well-dried sand is suitable for cleaning 
badly corroded boiler plate and cast iron. Boiler plate 
that is badly pitted and corroded can be thoroughly 
cleaned at the rate of 10 sq. ft. an hour. Cast iron sur- 
faces require longer time. After reusing the sand two 
or three times, it will be reduced to a powder so as to 
be of little value for cleaning and should be disposed of. 

Surfaces to be sand blasted should be dry as possible 
so that the sand will fly off and can be reused once. 
Sand blast has been used in our plant for cleaning coal 
and ash-handling equipment, the inside of return tanks, 
open heaters, pump casings, brick and concrete surfaces 
before painting or repairing, and the outside surfaces 
of iron work before painting. 

Sand blasting of the inside surfaces of cast-iron ves- 
sels is a slower and harder job. Such surfaces that have 
been exposed to hot water under slight pressure for 5 
or 6 yr. may be coated, not only with rust blisters, which 
are easily removed by sand blasting, but upon close 
examination a coating of oxide will be found varying in 
thickness and having all the appearance of clean cast 
iron. On removal of this coating by chipping and sand 
blasting will be found a badly pitted surface. After 
thorough cleaning, this surface should be treated with 
preservative to stop further corrosion. 
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Readers’ Conference 


Temperature Control Equipment 
Installed Inexpensively 


FiaurE 1 sHows the heating system of an office 
building which purchases steam from a central station 
at a cost of $1.00 per 1000 lb. of steam. The radiators 
installed have 67,000 sq. ft. of radiation. Tenants started 
to move in in May, 1931, and during the heating season 
of 1931-32 it was 50 per cent occupied. We used 
16,000,000 lb. of steam for the season, extra steam being 
used to dry out partition walls as space was divided 
to suit tenants. 

During the season of 1932-33 the building was 75 
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FIG. 1. STEAM FLOW THROUGH SYSTEM CONTROLLED BY 
PILOT VALVE 

per cent occupied. We used 15,000,000 lb. of steam or 

69 lb. per degree day per 1000 cu. ft. of space. This 

was controlled manually by varying the pressure in 

the system with the pilot valve of the primary reduc- 

ing valve in the basement. 

Pressure was carried from negative pressure for 
warm days to 35 lb. for cold days and the vacuum in 
the return lines varied to suit the pressure. Daily rec- 
ords showed the pounds of steam used per degree day 
per 1000 cu. ft. of space jumped 50 per cent on warm 
days and averaged 25 per cent, over 6 lb. for the sea- 
son. The owner was notified that it would pay him to 
orifice the system and install a temperature control. 
After several bids were submitted by different contrac- 
tors, he decided the outlay was too great, the contrac- 
tors being reluctant to take the job on the pay-as-we-save 
basis. It will be seen from Fig. 1 that the primary 
reducing valve reduces the pressure from 150 to 35 Ib. 
in the 10-in. main and from 35 lb. to 2 Ib. at the sec- 
ondary valves, two 8-in. lines being taken off in the 
basement, one going to the seventeenth floor and feeding 


up to the twenty-first floor, and then down to the see- 
ond floor. 

The other 8-in. line goes to the twenty-ninth floor 
and feeds all radiators from the twenty-second to the 
forty-eighth floor. This summer we installed the rig- 
ging shown in Fig. 2. A motor operates a crank 
through a train of gears and turns the crank 90 deg. 
and then stops; controlled by a thermometer. The ther- 
mometer was installed in the coldest office and set for 
72 deg. to close and 69 deg. to open. 

When the room temperature reaches 72 deg. the 
thermometer makes contact and puts current on the 
motor which raises the crank to the up position closing 
the secondary reducing valve and shutting off the steam. 
When the temperature reaches 69 deg. the motor turns 
the crank to the down position and opens the reducing 
valve. The lever of the reducing valve is connected to 
the crank of the motor with a light chain, so that if 
the pressure in the low pressure side should go above 
2 lb. without the temperature being up to 72 deg. the 
reducing valve is free to move to the closed position 
and control the pressure in the low pressure side. 
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FIFTH FLOOR 
FIG. 2. REDUCING VALVE OPERATED BY MOTOR AND 
THERMOMETER 





We had to buy two outfits, one for the seventeenth 
and one for the twenty-ninth floor valves. The house 
erew did the wiring and the complete job cost less than 
$80. We expect to save at least 2,000,000 lb. of steam 
that would be wasted in overheating. Extra thermom- 
eters can be added at any time and connected in series 
if they are required. 


Nutley, N. J. THomMAS SHEEHAN. 


Surplus Power 


UNFORTUNATELY, I cannot agree with Alfred W. 
Fox’s analysis of surplus power possibilities which 
appeared on page 312 of the July issue. He makes a 
study of the problem of a generating station with a maxi- 
mum load of 89,000 kw. and purposes to chop 20,000 kw. 
from the peak, this to be taken care of with firm surplus 
power from isolated plants. 

In the first place I question his estimate of $85 per 


399 





PLANT September 
ENGINEERING 1933 


kw. for the generating station capitalization and $50 for 
that of the isolated plant surplus power equipment. If 
the 20,000 kw. load could be carried by one industrial 
plant, $50 per kw. would be about right, but in the prac- 
tical solution of this problem the load will have to be 
shared by a large number of small plants and $50 per 
kw. is not adequate. 

In the city of Chicago there are only 50 isolated plants 
with total capacities of over 2000 b.hp. each and prob- 
ably not ten of these have a potential surplus power 
capacity of this amount. If surplus power deserves the 
attention of the engineering profession it must be broad 
in its adaptabilities and industrial power plants with 
at least 1000 b.hp. surplus capacity should be able to 
join in. 

Mr. Fox assumes 70 lb. as the water rate of the sur- 
plus power machine, and on this basis the total steam 
required will be 1,400,000 lb. per hr., or 47,000 b.hp. at 
normal rating, or 23,000 b.hp. at 200 per cent rating. 
The load must be shared by at least ten plants, provided 
there are that many in the vicinity which can average 
2300 b.hp. each in excess of the steam requirements for 
their own power. 

As to the magnitude of the capital investment, authori- 
ties disagree, but, using figures given in Mark’s Hand- 
book, 1928 edition, page 1176, with correction for present 
conditions by adding 50 per cent, gives the amounts 
shown below. At any rate what we are after is not abso- 
lute quantities, but the ratio between one set of figures 
and another set. 

Capacity of Plant, kw. 

30,000 
Boiler room equipment 22 
Generating equipment 23 
Electrical control equipment 7 6 


Service equipment 6 
Engineering service 8 


Total additional capitalization, dollars perkw. 62 65 


Capital required for the generating station and in- 
dustrial plant is $65 and $62 per kw. respectively and 
not $85 and $50 as Mr. Fox estimates. We are interested 
in the ratio which is 65/62 and not 85/50, which means 
that with surplus power, even though no boilers are 
needed, the reduction in capital investment is only 5 per 
cent. 

Another point that Mr. Fox overlooked is that of 
labor. Generating stations have their maximum peak 
in the evening and if industrial concerns are to supply 
firm power they must stand-by until 10 p.m. Since in- 
dustrial concerns do not ordinarily operate at night, this 
will necessitate extra personnel for the power plant. At 
least two men for each plant will be necessary and we 
can assume that at least five of these power plants do 
not have an evening shift, so that 10 extra men will be 
needed, at say, $1500 per man per year. Now we are in 
a position to compare costs. 


Gen. Station; Peak 20,000 
carries entire] by surplus 
load. power. 
186,000 
10,000* 
15,000 


211,000 


Fixed charges 
Additional fuel 
Additional labor 





Total additional annual expense 


In the face of this, it is evident that surplus power 
in its broad application, with the exception of some spe- 
cial cases, is not a workable proposition. Even if we 

*On the basis that half of the exhaust steam from the sur- 
plus power will be utilized in process and the other half lost to 


the atmosphere due to lack of synchronism between power and 
steam demand. 
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accept the estimate of Mr. Fox, which is about $50,000 
in favor of surplus power even then the deal is not attrac- 
tive as there are too many assumptive factors and no 
sane industrial plant owner will spend $1,000,000 when 
the prospects of gain are only 5 per cent with all its 
uncertainties. 


Chicago, Ill. N. T. Per. 


Maintenance of Feedwater Regulators 


Iv MAY BE possible that some readers of Power Plant 
Engineering have misconstrued my item under the 
above heading on page 315 of the July issue, assuming 
that this sealing is a common fault with expansion tube 
feedwater regulators and is a fault to be expected. Also 
they might have assumed in some cases that the scaling 
occurred only in the expansion tube and not in any 
other part of the feedwater system. This was not the 
case, as the scaling to which the item referred took 
place throughout the entire system. 

Recent investigation has shown that the cause of 
the sealing in this particular case was due to a defec- 
tive process steam coil which allowed the brine and 
chemical solution to leak back into the feedwater sys- 
tem. This solution probably together with the feed- 
water treatment which was being used at the time caused 
the chemical reaction resulting in scaling of all internal 
surfaces of the boiler and the feedwater piping system. 
This is just another case illustrating the widespread 
evil effects of improper feedwater treatment. 

Milford, N. J. Harry M. Sprina 


Editor’s Note: The manufacture of the expansion tube regu- 
lators have no record of any other tube becoming choked with 
scale despite the fact that some 40,000 have been shipped to users. 


Care of CO, Recorder Piping 


Pipina For CO, recorders must be laid out so that 
a minimum resistance is offered to the passage of the 
gases; it should be lagged externally to prevent loss of 
heat and prevent any possible condensation, and it must 
be kept clean internally. All necessary bends should be 
of a large radius. 


To clean the piping, the best way is to blow through 
it with compressed air at a pressure not exceeding 20 
lb. per sq. in. A tap should be installed to shut off 
the instrument from the piping while cleaning, other- 
wise the air pressure might cause the diaphragm or 
vanes to buckle. Grit and other injurious foreign mat- 
ter are prevented from entering the instrument by the 
use of filters. These filters clog and offer a high re- 
sistance to the gases and thus need to be cleaned occa- 
sionally. Compressed air at a pressure not exceeding 
10 lb. per sq. in. will remove the collected dust. The 
frequency of cleaning will depend on the nature of the 
fuel used, the draft, and other peculiarities of the plant. 


Another possible trouble is internal corrosion. The 
possibility of its occurrence and its seriousness depends 
in a large measure on the class of fuel used, sulphurous 
fuels being particularly guilty. Corrosion can be pre- 
vented by keeping the parts painted with liquefied lead 
paint. The fan chambers, impellers, ete., should be 
periodically inspected for signs of wear or corrosion. 


Herts., England. W. E. Warner. 





The Smoke Nuisance and Its 
Abatement 


In spite of the fact that cities everywhere legislate 
to a degree against the emission of dense smoke from 
stacks and by persuasion and education have endeay- 
ored to abate the smoke nuisance, little definite progress 
has yet been made toward a solution of the problem since 
the first use of coal about 37 A. D. Authorities charged 
with the duty of abating this civic nuisance must under- 
stand there is a distinct difference between, Ist: Reduc- 
ing the volume of dense smoke and, 2nd: actually abat- 
ing the nuisance attributable to the emission of any 
smoke, solids and gas. The oversight of the latter fact 
is the reason the problem remains unsolved. 

It is the present practice of smoke inspectors, oper- 
ating within the generally accepted terms of ordinances, 
to devote their entire efforts toward reducing the volume 
of visible black smoke and almost wholly ignoring the 
greatest source of air-pollution, that is, the emission of 
all smoke which, regardless of color, carries large quan- 
tities of solids, and gases and which is the greatest cause 
of annoyance and expense to the public. 

While it is true improved methods of combustion 
have reduced, in some cities, the total amount of dense 
smoke emitted into the atmosphere, it is certainly a fact 
that the public is not satisfied with the results and are 
clamoring for a cessation of the dirt-fall which is respon- 
sible for the ruination of household goods and property 
damage to say nothing of the injuries to health. Better 
combustion usually increases the volume of fly-ash and 
cinder discharge. 

Previous methods of solving this problem have failed 
dismally. Means have been perfected of late which offer 
a genuine solution, in fact absolute abatement is possible 
at a reasonable cost. The monetary loss on account of 
smoke runs into countless millions of dollars every year. 
This deplorable waste can now be terminated by the 
installation of a smoke washer, scrubber; or other en- 
trapment equipment. 

The color of the stack discharge (i. e., dense or light) 
has little to do with the amount of solids and gas emitted 
into the atmosphere. The public should demand a halt 
on this deposit of filth, to which the greatest amount of 
air-pollution can be charged. 

The accomplishment of an unpolluted atmosphere 
ean be secured by the adoption and enforcement of the 
following simple regulation governing the issuance of 
construction permits: 


HEREAFTER, the Smoke Inspector, or any 
other designated Official, shall issue a permit to in- 
stall stationary fuel burning plants or for the recon- 
struction of existing stationary fuel burning plants 
of all descriptions, only when plans and specifica- 
tions for such provide for the installation of equip- 
ment the purpose of which is to prevent, to the 
greatest practical degree, the discharge of solids 
and noxious gases into the atmosphere. Permission 
to operate such fuel burning plants shall be issued 
only after inspection has satisfied him that the plant 
is so equipped as to be operated to prevent to the 
greatest practical degree the discharge of solids and 
noxious gases into the atmosphere. 


Such a procedure is the only practical plan to follow 
to accomplish improvement and cities should adopt it 
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as a fixed policy for the future if they hope ever defi- 
nitely to abate the smoke-nuisance. When authorities 
realize that from 2 to 5 per cent of the fuel fired leaves 
the stack in some form of solids together with noxious 
gases they will appreciate that the proposed method of 
abatement alone offers a solution of the problem. 

If you want cleaner air, stop the smoke and dirt 
shower ; pass the right kind of law, then enforce it with 
power. 


Chicago, Ill. H. W. Evans. 


Knot Kink . 


WHEN LOOKING over the pages of the July number 
I noted the knot kink on page 315. Liquid glue is sel- 
dom available in a power plant, but liquid such as black 
japan as used on steam boiler fronts, steam and other 
iron pipes or thin liquid shellac, or other moisture and 
heat resistant paints or mixtures are. Any one of the 
named liquids will serve as well or better than glue if 
the knot after being dipped in the liquid and still wet, 
is used to stir up some fine sand or cement, perfectly 
dry, the holding or non-slipping power of the knot will 
be increased. 


Toronto, Ont. JAMES E. Nosie. 


Motor Pulleys 


THERE SEEMS to be a great variety of notions regard- 
ing what should, and what should not, be used for a 
motor pulley. Some ‘‘rule of thumb’’ ideas have caused 
lots of money to be spent and power wasted in an effort 
to live up to them. 

I well remember seeing, at a certain large mill, some 
very complicated drives and, wondering why counter- 
shafts were being used at all, asked the superintendent 
why he did not use a single belt drive. He explained 
that he could not do this because it was impossible to 
do so without making the motor pulley larger in diam- 
eter than the rotor and this, he said, would not work. 
As a matter of fact I know of dozens of motor drives 
that are giving complete satisfaction where the pulley 
is not only larger than the rotor but is actually greater 
in diameter than the motor itself. 

Using large pulleys at high speeds is not, however, 
as simple as it seems. They must be of rigid construc- 
tion, an accurate fit on the shaft and, above all, they 
must be carefully balanced. If it is at all possible the 
balancing should be dynamic rather than static because 
a statically balanced pulley may be considerably out of 
dynamic balance and vibration is particularly destruc- 
tive to motors. 

Some engineers make a lot of fuss about the weight 
of a motor pulley and want it to be as light as possible, 
but I have not found it so important. In fact on a 
rapidly fluctuating load a heavy cast-iron pulley is 
often an advantage. Then a lot also depends upon the 
direction of the belt pull; if this is up then a heavy 
pulley is better than a light one since it helps to balance 
the lift on the rotor. 

The question of getting too high a pulley speed is 
not likely to be encountered on any standard machiné 
drive for the simple reason that the manufacturers of 
these machines never ask for belt speeds in excess of 
safe practice. Naturally the pulley must be a good one 
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and well constructed and it is advisable when ordering 
high speed pulleys to state the revolutions per minute 
they are to run at so one suitable to handle the cen- 
trifugal stresses will be provided. 

For loads that have a strong fluctuation, such as 
punch presses and shears, for example, my experience 
has been that a nice, smooth turned cast-iron pulley 
gives the best results. When the load comes on, this 
pulley will easily allow the belt to slip momentarily and 
thus allow the machine flywheel to deliver most of the 
energy as it is designed to do. On the usual more con- 
stant torque drives, pulleys having a higher coefficient 
of friction, su¢h as wood, paper, etc., will give smooth 
running drives with little loss. 

Great care should be taken to see that the motor 
pulley is properly fitted to the shaft because if it gets 
loose it will generally ruin the shaft before the trouble 
is discovered. 


Moline, Illinois. Gro. P. PEARCE. 


Crystallization of Metals Is Not 
Caused by Vibration 


APPARENTLY IT is the general opinion of many me- 
chanics, as well as many engineers of standing, that the 
source of failures of metal parts when subjected to re- 
peated stresses is due to crystallization. 

Prior to the extensive research which has been done 
in late years in metallurgy, and more particularly in 
metallography, it was perhaps a more or less universal 
opinion that the normal structure of metals was fibrous, 
especially wrought iron. In fact, for this reason, wrought 
iron was at one time considered superior to steel for con- 
struction purposes. It was also the consensus of opinion 
that repeated stresses, vibrations, or fatigue, changed 
the metal structure from fibrous to crystalline, thereby 
causing embrittlement and consequent fracture, along 
planes between the crystals. 

This opinion is still entirely too widespread, for it 
is now known that all metals are crystalline, never fibrous. 
Substances passing from the liquid to the solid state 
become crystalline, i.e., the atoms or molecules of the 
substance so arrange themselves as to form small solids 
of regular geometrical outlines, such.as cubes, octohedra, 
etc. Each of these spontaneously formed symmetrical 
solids is called a crystal and any substance made up of 
crystals is said to be crystalline. 

Solid substances which are not crystalline are said 
to be amorphous (without form). They are character- 
ized by the absence of any symmetrical grouping of their 
atoms or molecules. Pitch and glass are typical exam- 
ples of amorphous substances. 

It is further known that it is impossible to change the 
crystalline structure of a metal by subjecting it to re- 
peated stresses or vibration. True recrystallization in 
steel can be accomplished only by the application of heat. 
When steel is heated or cooled through its critical range, 
its crystalline structure changes. The critical range for 
the eutectoid (0.85 per cent carbon steel) is from 1250 
deg. F., to 1355 deg. F. At the latter temperature, known 
as the point of decalescence of the eutectoid, the carbon 
dissolves in the iron, accompanied by a corresponding 
change in the erystalline structure. 

Under repeated stresses, in many cases millions of 
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cycles, a metal part may suddenly fail with no warning 
and part of the fracture appear bright and crystalline. 
This no doubt led to the old theory of failure from erys- 
stallization. If, however, the planes of fracture of the 
broken part be carefully examined it will be seen that 
the outer portion of the fracture is dull and lusterless, 
while the remainder presents a bright, crystalline ap- 
pearance. A minute examination of the lusterless part 
will show that the surfaces of fracture are very small, 
while the center portions will have comparatively large 
surfaces of fracture. 

The larger surfaces of fracture noticed in the outer 
fibers of a fractured part have been slowly formed, hav- 
ing begun as small flaws from many centers, and con- 
tinuing until continuous fracture has been accomplished 
throughout the extent of the extreme fibers. This of 
course greatly weakens the specimen and the stresses 
become so large that they suddenly tear the metal in two 
along the natural surfaces of cleavage of the crystal 
grains, 

The center portion of the fracture in no way differs 
from the crystalline surface found in the bottom of the 
cup in an ordinary static tension fracture, except that 
the crystalline surfaces are somewhat larger. This is 
due to the fact that in the case of static tension fracture 
the metal has been elongated, so much so that the crystal 
grains have been reduced in cross-section, whereas in the 
ease of fracture of the endurance specimens the material 
has not had time to elongate and the crystal grains retain 
their normal size. It is not the crystalline portion of the 
broken part which has failed by repeated stresses, con- 
trary to the opinion of many, but the dull portion in the 
outer fibers. In the crystalline part of the fatigue frac- 
ture and in the crystalline part of the static tension frac- 
ture the failure is of the same nature. It is simply one 
of failure in cohesion. . 

Fatigue failures that are erroneously ascribed to erys- 
tallization are due to exceeding the stress the material 
will endure. At stresses near the endurance limit dam- 
age begins, finally resulting in the formation of small 
cracks within the crystals. These cracks grow large as 
the stresses are repeated and finally cause failure. It 
may take millions of cycles of stress to develop this dam- 
age so that it is apparent to the eye, or even the micro- 
scope, as a crack. 

Poor fillets, sharp corners, tool marks, ete., tend to 
cause high local stresses and if these stresses are too high 
cracks will develop, and ultimately cause failure. But 
it should be carefully borne in mind that such failures 
are in no way connected with any change in the crystal 
structure of the parts involved. 

Furthermore, the term ‘‘crystallization’’ should 
never be used in reference to the effects of repeated 
stresses, vibration, etc., but only in reference to actual 
changes in the crystalline structure, which is brought 
about by the application of heat as in the various proc- 
esses of heat treating. 

For more information on crystallization, or the ab- 
sence of it under vibration, one should consult Letter 
Circular 204, of the Bureau of Standards. 

For very complete information on the subject of the 
crystalline structure of metals, the Metallography and 
Heat Treatment of Iron and Steel, by Albert Sauveur, 
will be found to be instructive. 


Baltimore, Md. JosePpH A. KENDRICK. 
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New Equipment 


Defender Motor Operated 
Controls 


Fork THE CONTROL of its new 
chronometer valves, the Defender 
Automatic Regulator, St. Louis, 
Mo., announces its Model B mo- 
tor operated control for pressure 
regulation. These controls, ap- 
plicable to vertical or horizon- 
tally installed valves, can be actu- 
ated by pressure, vacuum, temper- 
ature, volume, time or flow, the 














actuating medium for pressure 
service being a hollow coil spring 
adjustable from the outside for a 
pressure range of from 20 in. 
vacuum to 250 lb. ga. Regulators 
are mounted in a cast aluminum 
ease 121% in. square and 6 in. deep 
and weighing 25 lb. The case has 
a east front cover and is furnished 
with a round form inlet switch 
with two fuses mounted on the 
inside. The illustration shows the 
control as installed on a horizon- 
tally installed valve. 


New Compressor An- 
nounced by Ingersoll- 
-Rand Co. 


INGERSOLL-RAND Co., New York 
City, announces a new single-stage, 
belt-driven compressor, designated 
the Class ES, designed for heavy- 
duty service. It has one horizontal, 
double-acting cylinder and operates 
at moderate speeds. It is available 
in sizes from 10 to 125 hp., and for 
discharge pressures from 5 to 150 Ib. 

The machine is suitable wher- 
ever full-load, continuous service is 
required and wherever power cost 
is an important consideration, as 
friction is reduced to a minimum 
by a double row of Timken bearings 
on each end of the crankshaft. It 
will give economical standby service 


for large compressors whose full 
capacity is not always needed. It 
is well adapted for use in isolated 
plants where there is little super- 
vision, for all applications where oil 
in the discharge line is objection- 
able, or for installations where a 
future change in pressure conditions 


may call for a change in cylinder 
size. ‘It will satisfactorily handle 
poisonous or inflammable gases, or 
any others that must be handled 
without leakage. Regulating equip- 
ment suitable for any conditions of 
service can be furnished. 


Three New Types of 
Rubber-Insulated Cable 


THREE NEW TYPES of rubber-in- 
sulated cable, insulated with heat-, 
corona- and moisture resisting com- 
pounds, have been announced by the 
General Electric Co. 

Rubber insulation designated as 
Type GE-R359 is designed to oper- 
ate at a maximum temperature not 
exceeding 75 deg. C. It is recom- 
mended for insulating cables for sta- 
tion, apparatus, transformer leads, 
motor leads, and power applications 
where a cable is required to be in- 
sulated with a compound which will 
stand much higher temperatures 
than the standard grade of rubber 
compounds previously available. 

Type GE-R348 moisture-resisting 
compound is designed for use on 
eables which must operate in wet 
locations. It is particularly adapted 
for non-leaded submarine cables. 
This rubber compound is not corona- 
resisting, so that for higher voltages 
it is necessary to apply a shielding 
tape. : 

The third new compound, Type 
GE-R351, is a corona- and moisture- 
resisting compound which retains its 
original characteristics throughout 
its life. It is recommended on cable 
for high-voltage transmission, dis- 
tribution, station, apparatus, park- 
way, tree wire, serial, submarine, and 
similar applications where a corona- 
resisting, high-tension, non-leaded or 


leaded cable is required. This type 
of compound is used to form the 
entire insulation over the conductor 
since it has both high dielectric and 
corona-resistant properties. 


Cleaver-Brooks Oil 
Burning Boiler 


CLEAVER-Brooxks Co., Milwaukee, 
Wis., has introduced several sizes of 
oil burning steam boilers designed 
to operate automatically at high ef- 
ficiency, in a small space and at a 
low cost. The type of construction 
used eliminates the need and ex- 
pense of a foundation. 

By making the boiler and burn- 
er an integral unit and designing 
each for the express purpose of op- 
erating with the other, this com- 
pany has been able to attain high 
overall operating efficiencies with its 
Oilbilt boiler. 








All air delivered into the com- 
bustion chamber is handled by a 
blower, resulting in a controlled pre- 
determined mixture of air and oil 
to insure perfect combustion and 
complete use of fuel. Operated with 
automatie controls, the burner runs 
intermittently to take care of fluc- 
tuating loads and makes only the 
amount of steam actually required. 
Sizes range from 5 to 500 b.hp. and 
in working pressures from vacuum 
to 200 Ib. 


Starrett Vibrometer 


Tue L. S. Starrett Co.. Athol, 
Mass., has developed a compact, in- 
expensive instrument known as the 
Starrett Vibrometer for measuring 
the amplitude of vibration in machin- 
ery and power equipment. The in- 
strument is particularly useful for 
checking the balance of units, revolv- 
ing at high speeds, such as turbine 
rotors, by simple, comparative read- 
ings. 
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Elgin Hardimeter 


THE NEW Elgin Hardimeter fur- 
nished by the Elgin Softener Corp., 
of Elgin, Ill., is an automatic in- 
strument which, by means of the 
electrie eye, tests the water pro- 
duced by a zeolite water softener 
and sounds an alarm when the hard- 
ness exceeds any predetermined fig- 
ure. The instrument is also used 
to check the brine wash water so 
that the softener will not be placed 
in service until all the brine has 
been removed. 

This application of the electric 
eye is extremely simple. The in- 
strument is connected to the soft 
water supply line by a small copper 
tubing and at predetermined inter- 
vals a sample of the water automati- 
cally passes into a glass cylinder. 











A small quantity of chemical is 
mixed with the sample of water and 
if the water is zero hard no change 
occurs in either the color or turbid- 
ity of the sample. The slightest 
trace of hardness, however, causes 
both a turbidity and a change in 
color, such change being in propor- 
tion to the amount of hardness. 

After time for reaction of the 
chemical with the sample, a beam 
of light is passed through the glass 
cylinder containing the test sample 
and strikes the photo-electric cell. 
By measuring the amount of elec- 
trie current generated by the light 
sensitive cell, there is a definite 
measurement of the transparency of 
the sample with its chemical re- 
agent which is inversely propor- 
tional to the hardness of the water. 

“Whenever the water hardness 
reaches the pre-determined hard- 
ness value for which the instrument 
is adjusted, an alarm is given by 
ringing a bell, the illumination of 
a light, or both. The alarm or sig- 
nal is continuous until a reset key 
on the Hardimeter is operated. 

The electric eye is a practical 
means for securing the full capacity 
of a softener without danger of 
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over-running. Raw water from 
river or lakes varies in hardness and 
hence a water meter can never be 
set for the correct amount of water 
per regeneration. 

When the instrument has indi- 
cated that the softener is exhausted, 
the operator proceeds to regenerate 
it and throws a switch key mounted 
on the instrument. Throwing this 
key causes the Hardimeter contin- 
ually to sample and test the wash 
water, and changes the signal cir- 
cuit so that no further alarm is 
given until a sample tests zero or 
salt free. The moment zero or salt 
free water is available, another con- 
tinuous signal is given until the re- 
set key is operated at which time 
the softener is again put into serv- 
ice. 

Two models of the Hardimeter 
are offered to test practically any 
kind of soft water supply. One 
model is designed for use where the 
water is practically uniform in col- 
or and turbidity. 

In cases where water to be tested 
varies. appreciably in either color 
or turbidity, an instrument is used 
with two glass cylinders and two 
photo-electric cells. Thus twin sam- 
ples of the water to be tested are 
taken at the same moment, but the 
chemical reagent is mixed into only 
one of the samples. Light is then 
projected through each cylinder 
simultaneously, falling on separate 
photo-electric cells. The electric 
circuit is such that the output of 
the whole light sensitive system is 
proportional to the difference be- 
tween the light absorption charac- 
teristics of the two samples and is 
independent of either color or tur- 
bidity present in the water being 
tested. This makes it possible to 
secure consistent and accurate re- 
sults under the most widely varying 
color and turbidity to be found in 
practice. 


Brown’s New Recording 
Instruments 


Brown INstrRUMENT Co., Phila- 
delphia, Pa., has just placed on the 
market an entirely new and im- 
proved line of 8-in. and 12-in. cir- 
cular chart instruments. These in- 
struments include thermometers in 
indicating and recording types for 
temperatures from —40 deg. F. up 
to 1200 deg. F., and indicating or 
recording pressure and vacuum 
gages for ranges from 10 in. of 
water up to 5000 lb. All types are 
offered in one, two or three pen 
models. 

In developing this new ther- 
mometer line, much research was 


devoted to improving the helix 
mechanisms (Bourdon tubes). The 
mercury-filled helix is built of a 
special stainless steel which stands 
100 per cent overload and provides 





a surplus of power to move the pen. 
The gas and vapor type helices are 
made of heat treated phosphor 
bronze which gives greatly increased 
ruggedness and power. These ther- 
mometers may be located at dis- 
tances up to 200 ft. 

In the pressure and vacuum 
gages, three different types of actu- 
ating movements are employed. For 
ranges 10 in. of water to 30 lb., a 
flexible metal diaphragm is used. 
For ranges 30 and 200 lb., a spring- 
opposed bellows has been developed 
which gives a powerful pen action 
in this range. For pressures over 
200 lb., a helix is used. 


New Oil-Immersed, Ex- 
plosion-Proof Switch 


A NEW OIL-IMMERSED, combina- 
tion switch, designated as CR7008, 
has been announced by the General 
Electric Company for use in Class I, 
Group D hazardous gas locations. 
The switch is available in three 
sizes for motors up to 50 hp. at 
440-v. It is suitable for use in 
paint factories, lacquer plants, oil 
refineries, chemical houses, and in 
other places where it might be ex- 
posed to corrosive and explosive 
gases. Inasmuch as the device is of 
weather-proof construction, it may 
be located outdoors if necessary. 

The combination switch consists 
essentially of three parts: a mag- 
netic switch, a motor circuit switch, 
and a thermal overload relay which 
is reset by a plunger extending 
through the top cover. These parts, 
together with all connections, are 
located six inches below the surface 
of the oil in an oil-filled tank of 
welded construction. The tank, 
which is welded from heavy sheet 
steel, is supported from the top 
cover by four wing bolts. Handles 
on the sides of the tank facilitate 
its removal. 
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The magnetic switch used is of 
the same general construction as all 
General Electric magnetic switches. 
The motor circuit switch is a man- 
ual contactor with a sturdy snap- 
action, quick- make, quick - break 
mechanism. This kind of discon- 
necting device is particularly suit- 
able for operation under oil. The 
operating handle of the motor cir- 














euit switch is interlocked with the 
tank so that the tank can not be 
removed unless the motor circuit 
switch is open. 

The top cover of the tank is a 
heavy iron casting and is provided 
with three threaded conduit en- 
trances for the line, motor, and con- 
trol connections. The cover also 
has lugs so that the switch may be 
wall-mounted. 


Self Cleaning Screen 


THE JEFFREY MANUFACTURING 
Co., Columbus, O., announces an 
improved self-cleaning bar screen, 
which is completely automatic in 
operation and is the result of a de- 
velopment over a period of 4 yr. 


rial adhering to it; the control 
mechanism is such that the screen 
may be operated continuously or at 
intervals from two seconds to one 
hour; shear pins permit release of 
the mechanism without damage 


should some unusual obstruction be 
encountered. The screen can be 
hand raked should an interruption 
of power occur. 


Refrigerating Compres- 
sor Unloader 


Exectric Macuinery Mra. Co., 
Minneapolis, Minn., announces the 
development of a new type auto- 
matic instantaneous unloader for 
small refrigeration compressors. 
This is an automatic pressure-differ- 
ential-operated by-pass valve con- 


Some of the advantages of this new | e 


sereen are: A clear opening from § 


side to side in the submerged por- 
tion with no cross members within 
the channel to act as obstructions; 
the special hinged scraper prevents 
jamming of the mechanism from the 
accumulation of foreign material in 
the bottom of the channel or upon 
the screen; the rake teeth pass en- 
tirely through the screen, cleaning 
not only the surface but also the 
spaces between the bars; before 
turning at the top of the screen to 
repeat its operation and after dis- 
charging its load, the scraper en- 
gages a wiper which removes mate- 


nected between the suction and dis- 
charge on the compressor and is con- 
trolled by a magnetic pilot valve 
which in turn is controlled by the 
frequency responsive relay on the 
motor starting panel. Automatic 
start and stop operation of the com- 
pressor units can be secured with 
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use of the instantaneous unloader, 
the compressors starting and stop- 
ping by brine thermostats, suction 
pressure control or other means to 
maintain desired temperatures. 
Completely automatic operation 
provided by the automatic unloader 
permits the operator to work out of 
the compressor room which is a real 
advantage in many ice and refrig- 
eration plants. 


Gunitor Cementing Units 


THe Gunitor Co. has recently 
been formed with C. L. Dewey as 
president and general manager, W. 
McK. White, vice-president, and Sid- 
ney L. Dewey, secretary. Sales offices 
and factory are located in Elkhart, 
Ind., where a new extensive line of 
machines, known as Gunitors, are 
being manufactured. 


Gunitors are designed for apply- 
ing cement or refractory materials to 
surfaces to be repaired or restored 
by means of compressed air which 
shoots the material with great force 
onto the surface to be coated. They 
are also used for sand blasting. Ma- 








terial is handled dry through a hose 
being conveyed to the nozzle by the 


Mecurrent of air. At the nozzle it is 


mixed with water under the control 
of the operator. Material is placed 
in the charging chamber and me- 
chanically fed into the air stream. 
With dual chambers continuous op- 
eration is maintained. 


Motor driven and gasoline engine 
driven units on wheels are manufac- 
tured, also self-contained units with 
pug mixers to combine various ma- 
terials. 
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Stoker For Mixed Fuel 


For BURNING a mixture of coal 
and tan bark in the proportions of 
approximately 75 per cent and 25 
per cent, a special stoker has been 
purchased by the Ashtabula Hide & 
Leather Co. from the Westinghouse 
Electric & Mfg. Co. This unit to- 
gether with its boiler is part of a 
rehabilitation plan which the leather 
company is working on at the pres- 
ent time and is the second of its 
type purchased by that company. 

These two units are providing 
satisfactory operation under the ex- 
tremely hard service required when 
burning a mixture of coal and tan 
bark. The boilers were supplied by 
the Union Iron Works who have 
furnished this company with their 
boiler requirements for the past 
twenty years. 


Federal Recovery Pro- 
jects 


FEDERAL PROJECTS approved by 
the President on July 28 involve the 
expenditure of about $210,000,000, 
which will be spread through the 
various parts of the country. The 
west will receive $63,000,000 in the 
Grand Coulee Project on the Colum- 
bia River and its branches and 
watershed. The effects of the con- 
struction of this project will cause 
direct expenditures in the States of 
Washington, Oregon, Montana, Ida- 
ho, California and Nevada. 

Caspar-Alvoca Project is in the 
Mid-West and involves the expendi- 
ture of $22,700,000. This project is 
on the North Platte river and will 
cause direct expenditures in Wyo- 
ming, South Dakota, Nebraska, Kan- 
sas and Colorado. 

Tennessee Valley project, more 
generally known as the Muscle Shoals 
will require $50,000,000 and will be 
expended in the valley of the Ten- 
nessee and affected rivers and water- 
sheds. This will take place mainly 
in the state of Tennessee, but will 
also be spread among the states of 
Alabama and North Carolina. 

Deepening the Mississippi-Mis- 
souri Rivers takes care of the work 
that has not been attempted hereto- 
fore. This will include that par- 
ticularly in the upper reaches of the 
rivers, and is an attempt to save 
millions of dollars annually as well 
as many lives, that are usually lost 
in the floods that take place in these 
regions. It will also provide for 
navigation up to 9 ft. in these sec- 
tions of the country. The expendi- 
tures will take place principally in 
the states of Minnesota, Iowa, Mis- 
souri, Mississippi, Wisconsin and II- 
linois. 
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Of all the projects the greatest 
is the St. Lawrence-Great Lakes 
project, providing a waterway and 
power development on this river, 
particularly in the neighborhood of 
New York state, and will require at 
least $175,000,000. It is temporarily 
held up because of the required ne- 
gotiations with Canada and Great 
Britain to ratify the agreement ap- 
pertaining to the matter and its de- 
tails. 

With the St. Lawrence project, 


the amount of money involved will © 


be $375,000,000. 


Power Development 
License Rescinded 


THE FerEperaL Power Commis- 
sion has officially announced the 
rescinding of the license to the State 
of Illinois for the power develop- 
ment of the Illinois waterway. The 
license was tendered last December 
but was not accepted. The Gov- 
ernor of the State of Illinois re- 
cently requested authority from the 
State legislature to make use of the 
license and proceed with the power 
development. The Legislature ad- 
journed without granting the au- 
thority requested. 

Recently the States of Michigan, 
Minnesota and Wisconsin entered 
protests with the Federal Power 
Commission, objecting to the terms 
of the proposed license to the State 
of Illinois, claiming that the power 
development would have water re- 
quirements in excess of that per- 
mitted under the recent decision of 
the United States Supreme Court 
with regard to the water diversion 
from the Great Lakes area. These 
states claim that the installation 
would require larger expenditures of 
money that might create equities in 
favor of Illinois that the courts 
might sustain in its behalf. With- 
holding of the license may not de- 
lay the actual construction of the 
project but will allow the protest- 
ing parties to be heard in full, and 
full consideration given to the ob- 
jections. 


Public Utilities Part in 
N.S.C. Program 


As A FEATURE of the National 
Safety Congress to be held at Chi- 
eago, Oct. 2-6, meetings are being 
devoted to accident prevention 
problems of the public utilities. 

On Tuesday, October 3rd, the 
matter of employe training in 
safety will be discussed by Dr. Mor- 
ris §. Viteles, Asst. Professor of 
Psychology, University of Pennsyl- 
vania, and Director of Personnel 


Research, Philadelphia Electric Co., 
Philadelphia. Professor 8S. N. Ste- 
vens, Northwestern University, and 
F. M. Pepper, General Plant Em- 
ployment Superintendent, Illinois 
Bell Telephone Co., Chicago. 

On Wednesday, Oct. 4, the phys- 
ical plant from the safety stand- 
point will be analyzed by such out- 
standing men as W. R. Smith, Asst. 
Chief Engineer, United Engineers 
and Constructors, Inc., Newark, 
New Jersey; C. R. Beardsley, Asst. 
Superintendent of Distribution, 
Brooklyn Edison Co., Brooklyn, 
New York, and W. A. Buchanan, 
Appalachian Electric Power Co., 
Welch, West Virginia. 


Federal Power, Commis- 
sion Policy 


THe FerperaL Power ComMIs- 
SION, it has been learned on good 
authority, is outlining and building 
up a drastic and comprehensive plan 
for the control of power interests 
that are directly or indirectly within 
the possibility of Federal control. It 
is the purpose of the Commission to 
ask Congress for power to control 
all the holding companies and inter- 
ests that are in any way interested 
in hydroelectric power plants on 
navigable waters or in the public 
forests or domains. 

This power will control not only 
the erection and construction of the 
power plants, but also the issuance 
of securities for the project and that 
of the holding companies. The ques- 
tion has also arisen as to limiting the 
power of persons or concerns that 
are not of the United States, as in 
several cases such persons and con- 
cerns having control have come from 
other countries especially of British 
origin. 

The power commission offers as 
an argument ‘‘that Federal inter- 
vention was inevitable in the swift 
working out of President Roosevelt’s 
national recovery program, and that 
it would result in lower rates for 
many consumers.’’ The commission 
is working on a ‘‘code’”’ which it 
hopes to promulgate with the ap- 
proval of the President. The pur- 
pose of the Code is not only one of 
“‘line of conduct’’ but also involves 
a matter of severe penalties if after 
being accepted, it is violated by any 
participant. 


Mason-Neilan Regulator 
Co. Form 
Mason-NeEILAN Reaunator Co., 
with offices at 1190 Adams St., Bos- 
ton, Mass., has been formed by the 
consolidation of The Mason Regu- 
lator Co. of Boston and the Neilan 
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Co. Ltd. of Los Angeles, the latter 
a subsidiary of the Mason Co. 


The engineering, manufacturing 
and sales departments of the two in- 
dividual companies have been com- 
bined at the above address and F. 
Kenneth Morrison, formerly sales 
manager of The Mason Regulator 
Co. will continue in this same posi- 
tion for the consolidated company. 
Douglas H. Annin, chief engineer 
of the Neilan Co. will serve in a 
similar capacity in the new com- 
pany. 

This union brings under the 
Mason-Neilan trademark a complete 
line of automatic pressure regulat- 
ing valves, liquid level controllers 
as well as compensated instruments 
for controlling pressures, tempera- 
tures, rates of flow, and combustion. 


Stoker Manufacturers 
Annual Meeting 


At THE ANNUAL MEETING of the 
Stoker Manufacturers’ Association 
held at the Palmer House, Chicago, 
July 24 and 25, the following officers 
were elected for the ensuing year: 
W. H. Rea, Detroit, President of the 
Detroit Stoker Co., President; J. R. 
Whitehead, Chicago, Manager Stok- 
er Division and Research Depart- 
ment, Fairbanks Morse & Co., Vice- 
President; Harry H. Kurtz, Chi- 
eago, Branch Manager, Iron Fire- 
man Manufacturing Co., Treasurer ; 
and Mare G. Bluth, Chicago, Sec- 
retary. 

Among the new members are 
Motorstoker Corporation, New York 
City ; Holeomb & Hoke Manufactur- 
ing Co., Indianapolis; Link-Belt 
Co., Chicago; Fairbanks Morse & 
Co., Chicago; McClave-Brooks Co., 
Seranton, Penna.; Whiting Corpo- 
ration, Harvey, Illinois; Whitty 
Manufacturing Co., Boston; Kol- 
Master Corporation, Oregon, IIli- 
nois; Columbus Metal Products, 
Ine., Columbus, Ohio; Cotta Trans- 
mission Company, Rockford, Illi- 
nois; Schwitzer-Cummins Co., In- 
dianapolis, and Sinker-Davis Co., 
Indianapolis. 

Other member companies are the 
American Engineering Co., Phila- 
delphia; Brownell Co., Dayton, 
Ohio; Auburn Foundry, Ine., Au- 
burn, Indiana; Combustioneer, Inc., 
Springfield, Ohio; Detroit Stoker 
Co., Detroit; Flynn & Emrich Co., 
Baltimore; [Illinois Stoker Co., 


Alton, Illinois; Iron Fireman Manv- - 


facturing Co., Portland, Oregon; 
Laclede Stoker Co., St. Louis. 

The Association adopted a Na- 
tional Industrial Recovery Code for 
the Stoker Industry, which has 


already been filed with the N. R. A. 
in Washington. The Stoker Code 
will comply with the requirements 
of the President’s Reemployment 
Agreement and will conform to the 
National Industrial Recovery Act. 


The next meeting of the Stoker 
Manufacturers’ Association will be 
held this fall, the place and date to 
be determined later. 


James W. Owens Heads 
National Weld Testing 
Bureau 


JaMES W. OweEns has been ap- 
pointed by the Pittsburgh Testing 
Laboratory, Pittsburgh, Pa., as its 
Consultant on Welding and Director 
of its new welding division, the 
National Weld Testing Bureau. The 
bureau’s services cover: reports on 
welding processes; reports on weld 
specimens prior to construction; re- 
ports on weld specimens during con- 
struction; laboratory tests of weld 
specimens; investigation of welded 
products and structures ; and investi- 
gation of special welding problems. 


Mr. Owens’ wide experience in 
the welding field covers a period of 
15 yr., and includes close contact 
with technical societies and code 
making bodies of the A.W.S., the 
A.S.M.E., and the A.S.A. For the 
past three years he has been engaged 
in private consulting practice and as 
the Director of Engineering of the 
Welding Engineering and Research 
Corp. Prior to this, he was director 
of welding of the Newport News 
Shipbuilding & Dry Dock Co.; weld- 
ing aide in the Bureau of Construc- 
tion and Repair of the U. S. Navy: 
and a member of the Emergency 
Fleet Welding Committee during the 
World War. 


Combustion Engineering 
Reorganized 


On Aveust 1, 1933, Combustion 
Engineering Co., Inc., a newly or- 
ganized company, took over the 
properties of International Combus- 
tion Engineering Corp. and affili- 
ated companies recently sold by or- 
der of the Federal Court. The 
properties acquired include those 
of Combustion Engineering Corp., 
Hedges-Walsh-Weidner Co., Co- 
shocton Iron Co. and Raymond 
Bros. Impact Pulverizer Co. In or- 
der to assure the best possible serv- 
ice to the company’s customers. 
these properties will be operated 
under a single centralized manage- 
ment. 
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The new company will continue 
Combustion Engineering Corp.’s 
complete line of fuel burning, steam 
generating and related equipment 
which includes all types of stokers, 
pulverized fuel systems and boilers, 
as well as water-cooled furnaces, 
economizers, air preheaters, ash 
conveyors and hoppers. The same 


. engineering personnel and manu- 


facturing facilities will be continued 
by the new organization. 


Officers of the new organization 
are: Frederic A. Schaff, President ; 
Joseph V. Santry, Executive Vice- 
President; Robert M. Gates, Vice- 
President in Charge of Sales; Mar- 
tens H. Isenberg, Vice-President in 
Charge of Production; John Van 
Brunt, Vice-President in Charge of 
Engineering; Harold H. Berry, 
Treasurer; George W. Grove, Sec- 
retary and Assistant Treasurer; 
George D. Ellis, Comptroller. 


Death of F. W. Peek, Jr. 


Frank W. PEEK, Jr., chief en- 
gineer of the Pittsfield, Mass., works 
of the General Electric Company 
and one of the company’s special- 
ists in high-voltage work, was killed 
July 26 when his automobile was 
struck by a train near Gascones, on 
the Gaspe peninsula of Canada. 
Mr. Peek lived about an hour after 
the crash; Mrs. Peek, who was with 
him on a vacation trip, was only 
slightly injured. 


Mr. Peek was probably best 
known, both to the electrical engi- 
neering profession and the public, 
by his work in the field of lightning 
research. He had continued much 
of the general line of investigation 
begun in the early years of this cen- 
tury by the late Charles P. Stein- 
metz, under whom Mr. Peek worked 
for a period during the early part 
of his career, when he was a resi- 
dent of Schenectady. 
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EQUIPMENT IN INITIAL 
INSTALLATION OF PURDUE 
UNIV. PLANT 


(Continued from p. 375) 


Boilers—Babcock & Wilcox Co., four, 3- 
pass, 5000-sq. ft., 210-lb. pressure, Stirling 
boilers, 2 of which are equipped with 547.6 
sq. ft. convection superheaters to give 100 
deg. superheat, Maximum capacity 30,700 
Ib. per hr., normal capacity 15,350 lb. per 
hr. Furnace volume 2110 cu. ft 

Stokers—American Engineering Co., four, 
5 retort, 25 tuyere Taylor stokers with pro- 
jected grate area of 102.9 ft. designed to 
burn 44 Ib. of coal per hr. Each two stok- 
ers driven by 7 by 6 in. Troy vertical steam 
engine through jack shaft. 

Forced Draft Fans—Green Fuel Econo- 
mizer Co., two, 60,000-c.f.m., 7-in. of water 
gage forward curved fans. Driven by 120- 
hp., 1186-r.p.m., 200-lb. Terry non-con- 
densing turbines. 

Feedwater Heater—Cochrane Corp., one, 
metering deaerating type, capacity 120,000 
Ib. per hr. from 90 to 210 deg. F. 

Water Softener—Cochrane Corp., hot 
process lime and soda ash softening sys- 
tem with a capacity of 3200-g.p.h. 

Boiler Feed Pump—Worthington Pump 
& Mach. Corp., two, 4 in. 300-g.p.m., cen- 
trifugal boiler feed pumps driven by 80 
hp., 200 lb. pressure Terry turbines at 2950 
r.p.m. 

Boiler Feed Pump—Dean Bros. Co., one, 
150 g.p.m., 12 in. by 7 in. by 12 in., outside 
end part back pot valve boiler feed pump 
with a Hills-McCanna lubricator. 

Ash Car Allen-Sherman-Hoff Co. 
Ash Hoppers Allen-Sherman-Hoff Co. 
Coal Scales Standard 
Water Columns. Reliance Gauge Column Co. 


TURBINES AND AUXILIARIES 


Turbo-Generators—General Blectric Co., 
two, 5-stage, 200-lb. turbines driving 500 
kw., 3600-r.p.m., 2300-v., 3-ph., 60-cycle 0.8- 
p.f. generators. 

Condensers—W orthington Pump & Mach. 
Corp., two, 942-sq. ft., 2-pass surface con- 
densers with 5%-in. D. No. 14 B.w.g. 
Muntz metal tubes, 

Circulating Pumps—Worthington Pump 
& Mach. Corp., two, 1070-g.p.m., 50-ft. head, 
6-in, single stage centrifugal pumps driven 
at 1750-r.p.m. by General Electric 20-hp., 
440-v. motors. 

Hot Well Pumps—Worthington Pump & 
Mach. Corp., two, 27-g.p.m., 50-ft. head, 2- 
in., 2-stage centrifugal pumps driven by 
3-hp., 440-v., 1160-r.p.m. General Electric 
motors. 

Vacuum Pump—Worthington Pump & 
Mach. Corp., one, r.d.v. steam driven pump 
with Gardner governor. 

Vacuum Pump—Worthington Pump & 
Mach. Corp., one, 2-stage steam jet ejector 
with inter and after cooler. Rated at 
5-c.f.m. of free air at 2-in., operating with 
130 Ib. gage steam. 

Atmospheric Exhaust Valves 
Cochrane Corp. 

Exciters—General Electric Co., two, 25- 
kw., 125-v., d.c. shunt wound generators, 
one driven by a 40-hp., 2200-v., 1800-r.p.m. 
motor, the other driven by a 25-kw., 200-lb. 
non-condensing 3600-r.p.m. Terry turbine. 

Motor Generator Set—Fort Wayne Elec- 
tric Works, one, 35-hp., 1200-r.p.m., 2200-v, 
motor, driving a 25-kw. 250-v., d.c. genera- 
tor. 

Switchboard General Electric Co. 

Transformers—General Electric Co. and 
Westinghouse Electric & Mfg. Co 


INSTRUMENTS AND 
MISCELLANEOUS 


Service Pumps—Worthington Pump & 
Mach. Corp., one, 150-g.p.m., 2-in., 2-stage 
centrifugal driven by a 15-hp., 440-v., 1750- 
r.p.m. General Electric induction motor: 
one 3-in., 300-g.p.m., 2-stage centrifugal 
pump driven by a 440- -v., 20-hp., -r.p.m., 
and one, 7% by 71% by 6 in. horizontal du- 
plex steam pump with a Hills-McCanna 
lubricator. 

Flow Meters 
Locomotive Crane 
Orton Crane & Shovel Co. 
Burt Manufacturing Co. 
Wayne Tank and Pump Co, 
Pressure Gage 
Consolidated Ashcroft Hancock Co. 


P. Marsh Co. 
Steam ell 
Thermometers 
Water Meter 
Worthington Pump & Mach. Corp. 
Traveling Crane a Room) 
Conkey & Co. 
Vulean Soot Blower Corp. 


Swartwout Co. 
Foxboro Co. 
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News From the Field 


Erte Ciry Iron Works announces the 
appointment of Harry A. Pillen as dis- 
trict sales agent with offices at 622 Broad- 
way, Cincinnati, Ohio. 


THE SUPERHEATER COMPANY, New 
York, has appointed William T. Conlon, 
manager of its Industrial Department. In 
this capacity, Mr. Conlon will have 
charge of the design, manufacture and 
sale of Elesco superheaters for all types 
and makes of boilers for public utility 
and industrial power plants. The prod- 
ucts of this department also include de- 
superheaters, resuperheaters, furnace wa- 
ter walls and miscellaneous heat exchange 
apparatus for power plants and process 
industries. Since November, 1929, Mr. 
Conlon has been serving in an executive 
sales capacity. Prior to joining The 
Superheater Company, he was associated 
with Utica Gas and Electric Company. 
Mr. Conlon is a graduate mechanical en- 
— from Purdue University, class of 


THE ASHTON VALVE Co. of Boston, 
Mass., announce the appointment of C. B. 
Burgoyne, 408 North 23d St., Birming- 
ham, Ala., as sales agent in Alabama. 


WortTHINGTON PUMP AND MACHINERY 
Corp. announces the appointment of the 
Kroeschell Engineering Co., 2306 Knox 
Ave., Chicago, as the authorized dealer 
in the Chicago area for their refrigera- 
tion equipment. 


Two CHANGES in the official organiza- 
oon of the Allis-Chalmers Manufacturing 
Milwaukee, have recently been an- 
hor L. W. Grothaus, who has served 
as general representative in charge of 
the sales organization, is appointed as as- 
sistant to the president. His immediate 
duties will be to direct the company’s in- 
terests in matters pertaining to the Na- 
tional Industrial Recovery Act as they 
relate to commercial problems. 

Walter Geist, who is now appointed 
general representative, has been with the 
company since 1909, in the flour mill, saw 
mill, and power transmission division. He 
is the inventor of the Allis-Chalmers’ 
“Texrope Drive,” the multiple V-belt 
drive introduced by the company about 
8 yr. ago. 


THE DEATH RECENTLY occurred in Paris 
at the age of 86 years of M. Charles 
Bourdon. The deceased was for many 
years professor of steam engineering at 
the Ecole Centrale des Arts et Manufac- 
tures in Paris and the inventor of the 
well-known steam pressure gauge bearing 
his name. 


THe YALE & TowNE MANUFACTURING 
Co. announce the purchase of the real 
estate, machinery, tools, inventory, pat- 
ents and goodwill of the Walker Vehicle 
Co. and the Automatic Transportation 
Co., of Chicago, makers of industrial 
electric trucks and commercial electric 
street vehicles, which lines supplement 
and complement the extensive lines al- 
ready manufactured by the company. It 
will continue the manufacture and sale 
of the complete line ofeach company at 
101 West 87th St., Chicago, retaining the 
present personnel with F. H. Tinsley in 
direct charge. 


WESTINGHOUSE ELectric & Mrc. Co. 
announces the election of Winthrop W. 
Aldrich, President of the Chase National 
Bank, as a director of the company. In 
addition to the directorship to which he 
was elected, Mr. Aldrich is a director of 
the Chase National Bank, The American 
Telephone and Telegraph Company, 
American Express Company, Discount 
Corporation, Rockefeller Center, Inc., and 
other companies. 


Detroit STOKER Co. announces the ap- 
pointment of William W. Moore as rep- 
resentative in the South with offices at 
= Westminster Drive N. E., Atlanta, 

as 


M. W. Kettoce Co., New York City, 
announces that George Quint is now asso- 
ciated with the refractories division of the 
company as sales representative in Metro- 
politan New York. 


THE PENNSYLVANIA ELEctrRIc ASSN. 
will hold its 26th Annual Convention at 
Bedford Springs, Pa., on September 6, 7 
and 8. The program is set up to featurea 
rather comprehensive presentation and dis- 
cussion of industrial problems in which 
the manufacturers as well as utilities are 
interested, 


For the Engineer’s Library 


book from simple power plants through 
modern steam power plant and the in- 
ternal combustion engine plant is logical 
and easily followed. 


STEAM, Arr AND Gas Power. By W. H. 
Severns and Howard C. Degler. Published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York City. Size 6 by 9 in, 
cloth, 459 pp. Price, $4.00. 

This is the second edition, entirely re- 
written and reset to cover developments 
in the practice of power generation since 
the first edition. Such material as was 
considered obsolete or of least importance 
have been replaced with descriptions and 
illustrations of recent power plant equip- 
ment. The book, intended as a text book 
for students taking but a single course in 
heat engineering is unusually complete, 
describes briefly and clearly different type 
plants and representative equipment. Suffi- 
cient theory is given to make the action 
and operation of these machines and de- 
vices clear. Mathematical calculations in- 
volved are simple. Development of the 


REPORTS PREPARED by Committees of 
the N. E. L. A. prior to their dissolution 
have been printed by the Edison Electric 
Institute. They are now available and 
may be obtained from headquarters at 
420 Lexington Ave. New York, N. Y 
These reports are: Prime Movers Com- 
mittee, A2 Station Piping, A3 Turbines, 
A4 Burning of Liquid and Gaseous Fuels, 
A5 Power Station Chemistry, A6 Pulver- 
ized Fuel, A7 Stoker Equipment and Fur- 
naces; Underground Systems Committee, 

A. C. Network Operation in 1931, 
A10 Cable Operation in 1932, A12 Fault 
Location Methods Used on Underground 
Cable Systems, Al4 Current Carrying 





Capacity of Imoregnated Paper Insulated 
Cables; Power Systems Engineering 
Committee, All Load Area Development, 
Al6 Load and Revenue Forecasting; 
Foreign Systems Coddination Commit- 
tee, Al3 Power System Wave Shape. 
Price of these reports range from $0.20 
to $0.75 for members; $0.50 to $1.85 for 
non-members and $0.60 to $0.20 for for- 
eign countries. 


THE EDWARD VALVE AND Mre. Co. has 
just issued a booklet describing Evalloy, 
a Stainless steel alloy, giving its charac- 
teristics and features. 


NAsH ENGINEERING Co. describes in 
bulletin No. 217 the Nash vacuum pumps 
and compressors, the Jennings line of 
vacuum heating pumps, including the new 
low pressure vapor turbine tvne, the Jen- 
nings non-submerged type of sump and 
sewage pumps, the Jennings no-valve 
pneumatic sewage ejectors, and the Jen- 
nings line of self-priming centrifugal 
pumps. 


NorTHERN EQuipMENT Co. has just is- 
sued booklet No. 133, illustrating and 
describing the Copes double control regu- 
lator, which feeds the boiler according to 
the rate of steam flow, with correction 
for water level changes. 


D. W. Haerine & Co., INc., Chicago, 
Ill., has published a 16-page booklet on 
water treating which describes the appli- 
cation of H-O-H treatments to various 
water problems and explains in detail the 
cause and effect of many problems com- 
mon to boiler and hot water equipment. 


W. H. Nicuotson & Co. has just is- 
sued bulletin No. 633 on its solenoid op- 
erated valve. 


Rivey SToKer Corp., Worcester, Mass., 
has just issued a catalog on the new Jones 
side dump stoker. 


VoLuME 3 in a series of booklets, “The 
Story of the Hoover (Boulder) Dam, - 
has recently been published and is now 
being mailed by Ingersoll-Rand Co., New 
York, It describes the railroad 
system, the gravel- -treating and concrete- 
mixing plants, and the lining of the diver- 
sion tunnels with concrete. It also con- 
tains a general account of the Colorado 


ALLIs-CHALMERS Mrec. Co., Milwaukee, 


Wis., has just issued a new four-page 
bulletin No. 1158 illustrating its line of 
bracket bearing alternating current gen- 
erators, built in ratings from 30 to 1000 
kv-a. These generators are suitable for 
coupled or belted service to high speed 
steam or internal combustion engines and 
for gearing to steam turbines. 


B. F. Sturtevant Co., Hyde_ Park, 
Boston, Mass., is distributing its Catalog 
No. 392 covering the complete line of 
Sturtevant Air Conditioning Units. 


WESTINGHOUSE INSTRUMENT ‘TRANS- 
FORMERS are made the subject of Catalog 
45, recently published by the Westinghouse 
Electric & Mfg. Co. Technical informa- 
tion, ratio and phase angle curves, de- 
scriptive information and prices are in- 
cluded in this publication. 


Linx-BeELt Co., Chicago, IIl., has just 
issued a souvenir book of the Link-Belt 
exhibit at A Century of Progress. The 


theme of this book is Serving Industrv’s 
Needs in the Handling of Materials and 
the Positive Transmission of Power by 
Link-Belt. 


INDUSTRIAL X-Ray Corp., Los Angeles, 
Cal., describes Philips Metalix Portable 
Industrial X-Ray apparatus in a bulletin 
recently published. The book is virtually 
a treatise on the subject of industrial use 
of X-Ray equipment for detecting flaws 
in metals and perfecting manufacturing 
methods. 


CONDENSER SERVICE & ENGINEERING Co., 
Hoboken, N. J., is distributing a recently 
published pamphlet entitled A Combined 
Service to the Entire Heat Exchange Field. 
The pamphlet describes the engineering, 
designing, manufacturing and maintenance 
equipment handled by this company. 


APPLICATION of Diesel power to give 
lower cooling costs and showing examples 
of modernization of ice plants is covered 
in a new bulletin Lower Power Costs pub- 
lished by Busch-Sulzer Bros.-Diesel En- 
gine Co., St. Louis, Mo. 


Superior ENGINE Co., Springfield, 
Ohio, is distributing bulletin No. 126 
which has just come from the press. This 
contains a description of the Superior 
portable Diesel power unit used exten- 
sively by contractors and others wishing 
a temporary power plant. 


BACHARACH INDUSTRIAL INSTRUMENT 
Co., Pittsburgh, Pa., has just. issued its 
bulletin 255 dealing with the Bacharach 
combustion gas analyzer, Model RZA. 
The bulletin describes the principle of 
the instrument and the essential features 
of construction and design. 


Bu.ietin No. 543 issued by Leeds & 
Northrup Co., Philadelphia, Pa., describes 
the company’s U testing set which is a 
portable Wheatstone bridge especially de- 
signed for locating faults in communica- 
tion circuits and convenient for making 2 
variety of other tests on electrical equip- 
ment. 


Tue Cootinc Tower Co., New York, 
N. Y., is distributing Bulletin No. 330 
dealing with atmospheric cooling towers 
and Bulletin No. 336 describing mechan- 
ical draft cooling towers made by this 
company. These bulletins are in loose-leaf 
form and contain information extremely 
helpful in designing and selecting cooling 
water equipment. 


WESTINGHOUSE SURGE protection de- 
vices are made the subject of a 96-page 
catalog recently published by the West- 
inghouse Electric and Mfg. Co., East 
Pittsburgh, Pa. In the catalog are listed 
new equipment including watthour meter 
protectors, transformer gaps and neutral 
arrestors, De-ion relief gaps, surge pro- 
tection for rotation machines, and surge 
generators. 


Morris MAcHINE Works, Baldwins- 
ville, N. Y., has published a new bulletin 
on side suction pumps. Various types of 
drives are illustrated, and complete rating 
tables are given for pumps driven by belt, 
motor and steam engine. 


Tyre BA De-ton power fuses are 
fully described in a new _ publication 
issued by the Westinghouse Electric and 
Manufacturing Company. This new fuse 
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has high rupturing capacity, is low in 
cost, is of the dry type, can be refilled 
by the user, and may be refilled at one- 
half the usual cost. The unit is arranged 
for outdoor service but may be applied 
indoors without change. Three voltage 
ratings only are available, 7500, 15,000 
and 23,000 v. 


AMERICAN District STEAM Co., North 
Tonawanda, N. has just published 
Bulletin No. 415 containing complete in- 
formation regarding construction, appli- 
cation, operation, special features, testing, 
maintenance and recommended installa- 
tion methods for ADSCO Rotary Meters. 


Poote Founpry & MaAcuine Co. has 
just issued a new reduction gear catalog 
describing the Poole single, double and 
triple herringbone gear units. 


INSTRUMENTS, valves and control equip- 
ment of the Defender Automatic Regu- 
lator Co., St. Louis, Mo., are illustrated 
and briefly described in the company’s new 
Pocket Catalog No. 13. Regrinding chron- 
ometer valves and control equipment are 
described in the new Bulletin E. 


Lonc-Hour-Duty Spiit-PHASE Mo- 
tors are described in a new 6-page bulle- 
tin issued by the Wagner Electric Corpor- 
ation, 6434 Plymouth Avenue, St. Louis, 
Mo. Illustrations of motor parts are sur- 
rounded by paragraphs describing every 
part, its function, construction, etc. When 
writing for this literature, ask for Part 5A 
of Bulletin 167. 


ConvectorIn, the Built-In Heater manu- 
factured by the Commodore Heaters 
Corp., New York City, is the subject of 
Bulletin No. 6 recently issued. Much new 
data is included, and the convection heat- 
ing principle is stated simply and under- 
standably. 


FueEL VALUEGRAPH is the name given to 
an alinement chart designed and published 
by the Fuel Engineering Co. of New York, 
New York City. The chart is made up in 
pads on which rapid calculation of relative 
fuel values and fuel cost of steam can be 
made and permanently recorded by lines 
drawn across the chart. The factors en- 
tering into the calculations include costs of 
coal and oil, weights of coal and oil, heat 
values of fuels, combined efficiency ob- 
tained, the result of the calculations being 
the fuel cost of steam generated. 


AMTHOR TESTING INSTRUMENT Co., 
Inc., Brooklyn, N. Y., describes its hu- 
midity instruments in bulletin No. 108. 
These include direct-reading precision 
hygrometers, recorders, and other simple 
instruments used for determining accu- 
rately true air conditions. 


W. H. NicHotson & Co., Wilkes- 
Barre, Pa., is distributing a new bulletin, 
No. 833, covering the “Nicholson” Indus- 
trial Steam Trap, the new feature being 
by oy is suitable for all pressure up to 


CoMMERCIAL STANDARDS of Fuel Oils 
which became the standard of the industry 
May 1, 1933, is published by the U. S. De- 
partment of Commerce, Bureau of Stand- 
ards, and is known as Commercial Stand- 
ards CS-12-33. It can be obtained from 
the government printing office for 5 cents. 
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Power Plant Construction News 


Ala., Muscle Shoals—Tennessee Val- 
ley Authority, Department of Interior 
Building, Washington, D. C., will have 
plans prepared at once for construction 
of steel tower transmission line from 
Wilson Dam, Muscle Shoals, to site of 
proposed new Cove Creek hydroelectric 
power plant on Clinch River, vicinity of 
Knoxville, Tenn., about 220 miles total. 
Work will be carried out in connection 
with $35,000,000 appropriation for Gov- 
ernment hydroelectric power develop- 
ment at site noted. Lewellyn Evans, 
Muscle Shoals, is consulting electrical 
engineer. 

Calif., Compton—Board of City Trus- 
tees, James H. Park, city manager, is 
considering construction of a municipal 
electric light and power plant in connec- 
tion with municipal development pro- 
gram costing about $800,000. Proposed 
plant estimated to cost about $250,000 of 
fund noted. Also, plans to build a mu- 
nicipal gas plant to cost close to like 
amount. 

Calif., Mojave—M ojave Smelting Co., 
Reno, Nev., plans installation of electri- 
cal and steam power equipment at pro- 
posed new smelting plant at mining 
properties at Mojave. Entire program 
will cost over $200,000 

Calif., Oakland — El -Dorado Oil 
Works. Third Street and University 
Avenue, Berkeley, Calif., plans installa- 
tion of electric power equipment in new 
cocoanut oil products plant at foot of 
Adeline Street, Oakland. Entire project 
will cost over $500,000. Ellison & Rus- 
sell, Pacific Building, San Francisco, 
Calif., are engineers. 

Calif., Vernon—Cereal Products Re- 
fining Co., 1008 Towne Avenue, Samuel 
A. Clarke, vice-president, plans installa- 
tion of electric power equipment, pump- 
ing machinery, mechanical cooling and 
other equipment in new multi-unit brew- 
ing plant on 5-acre tract of land at Ver- 
non. A boiler plant will be built. Entire 
project reported to cost over $200,000 

Colo., Denver—Bureau of Reclama- 
tion, Denver, will receive bids until Sept. 
12 for two 3500 hp. horizontal shaft, dou- 
ble overhung, impulse type, hydraulic 
turbines, complete with hydraulic-oper- 
ated shut-off valves, two oil pressure 
governors and complete auxiliary equip- 
ment; also, at same time for two 3000 
kv-a., a.c. electric generators, complete 
with direct-connected main exciters and 
pilot exciters, for Boulder power plant, 
Boulder Canyon project, Nev., as per 
Specification 545. 

Del., Stockley—Board of Trustees, 
State Institution for Feeble Minded, 
plans installation of pumping machinery 
and auxiliary mechanical equipment for 
new water system and sewage disposal 
plant. Appropriation of $162,020 author- 
ized for this and other work. 

D. C., Washington—Department of 
Interior has secured appropriation of 
$460,000 for construction of new steam- 
electric power plant at local Howard 
University, for electric light and power 
and heating service. Will soon have plans 
prepared. 

Iowa, Grundy Center — At special 
election, citizens have authorized Com- 
mon Council to arrange fund of $120,000 
for construction of a municipal electric 
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light and power plant. H. L. Cory Co., 
Baum Building, Omaha, Neb., is con- 
sulting engineer. 

Kan., Washington—Common Council 
is considering preliminary plans for a 
new municipal electric light and power 
plant, estimated to cost about $85,000, 
with equipment. E. T. Archer & Co., 
New England Building, Kansas City, 
Mo., are consulting engineers. 

Ky., Louisville— American Oak 
Leather Co., Kenner and Dalton Ave- 
nues, has plans for extensions and im- 
provements in power plant. Cost over 
$30,000, with equipment. A. M. Kinney, 
Inc., Carew Tower, Cincinnati, Ohio, is 
consulting engineer. 

Md., Beltsville—Department of Agri- 
culture, Bureau of Land Industry, Wash- 
ington, D. C., has secured appropriation 
of $98,100 for new cold storage and re- 
frigerating plant at institution at Belts- 
ville. Proposed to ask bids in near fu- 
ture. 

Minn., St. Cloud—Common Council 
is considering construction of a munici- 
pal electric light and power plant, and 
estimates of cost will be made by Burns 
& McDonnell Engineering Co., 107 West 
Linwood Boulevard, Kansas City, Mo., 
consulting engineer. 

Mo., Caruthersville—Common Coun- 
cil has authorized surveys and estimates 
of cost for a municipal electric light and 
power plant, and will arrange financing 
at early date. Burns & McDonnell En- 
gineering Co., 107 West Linwood Boule- 
vard, Kansas City, Mo., is consulting 
engineer. 

. J.. Newark — Hoffman Beverage 
Co., 402 Grove Street, plans installation 
of electric power equipment, pumping, 
conveying and other mechanical equip- 
ment in new multi-story brewing plant 
on adjoining site. Cost about $800,000. 
Plans being drawn. W. G. Hoffman is 
president. 

N. J., Newark—Passaic Valley Sew- 
erage Commission, 20 Branford Place, 
plans installation of pumping machinery 
and auxiliary mechanical equipment in 
connection with new sedimentation basin 
at sewerage disposal works on Newark 
meadows. A fund of more than $700,000 
is being arranged. Engineering depart- 
ment will be in charge. 

N. M., State College—Board of Trus- 
tees, University of New Mexico, State 
College, Henry Coors, president, is con- 
sidering construction of isolated light 
and power plant for service at institu- 
tion, and will secure estimates of cost. 

N. Y., New York — Department of 
Justice, Bureau of Prisons, Washington, 
D. C., has secured appropriation of $25,- 
000 for extensions and improvements in 
boiler plant at United States Detention 
Headquarters, New York. 

N. C., Wilmington — Ethyl-Dow 
Chemical Co., a recently organized sub- 
sidiary of Dow Chemical Co., Midland, 
Mich., William H. Dow, president of 
both*organizations, plans construction cf 
power house, pumping plants and instal- 
lation of electrical equipment for plant 
operation at new works at Kure Beach, 
near Wilmington, for production of 
bromine from seawater. Entire project 
will cost over $1,000,000 


N. D., Devils Lake—Common Coun- 
cil will have surveys and estimates of 
cost made for a municipal electric light 
and power plant. Burns & McDonnell 
Engineering Co., 107 West Linwood 
Boulevard, Kansas City, Mo.. is consult- 
ing engineer. 

Ohio, Cleveland—City Council is con- 
sidering an ordinance providing fund of 
$2,000,000 for a proposed municipal elec- 
tric light and power plant. Department 
of Public Service, City Hall, W. J. Ken- 
nedy, director, will be in charge. 

Ohio, Cuyahoga Falls—Department 
of Public Service is arranging fund of 
about $300,000 for installation of equip- 
ment in municipal electric light and 
power plant, including generating units, 
boilers, pumps, transformer apparatus, 
switchboard and instruments. G. Murray 
is director. 

Ohio, East Liverpool—City Council 
is considering preliminary plans for a 
municipal electric light and power plant, 
estimated to cost over $1,000,000, with 
equipment. Shover & Loftus, Oliver 
Building, Pittsburgh, Pa., are consult- 
ing engineers. 

Ohio, Hamden — Village Council 
plans installation of pumping machinery 
and auxiliary mechanical equipment, 
valves, meters, etc., for new municipal 
waterworks. Entire project will cost 
about $57,000. H. E. Kimberly, 586 East 
Broad Street, Columbus, Ohio, is con- 
sulting engineer. 

Ohio, Lockland—Fox Paper Co. has 
approved plans for construction of new 
steam power plant for paper mill service, 
estimated to cost over $80,000, with 
equipment. W. I. Barrows, 100 Edge- 
wood Avenue, Dayton, Ohio, is consult- 
ing engineer. 

Pa., Coraopolis — Borough Council 
plans early call for bids for installation 
of an electric distributing system for 
light and power service. Estimated cost 
about $70,000. Shover & Loftus, Oliver 
Building, Pittsburgh, Pa., are consulting 
engineers. 

Texas, Goose Creek—Common Coun- 
cil has plans maturing for municipal 
electric light and power plant, to cost 
about $150,000, with equipment. David 
M. Duller, Second National Bank Build- 
ing, Houston, Texas, consulting engi- 
neer. 

Texas, Houston— Todd Shipyards 
Corporation, 25 Broadway, New York, 
N. Y., plans construction of steam power 
house, and installation of electrical 
equipment for plant service at new ship 
repair and drydocks on Houston Ship 
Channel, Houston. Entire project esti- 
mated to cost $1,100.000, and financing 
has been arranged. Frederick Harris is 
chief engineer. 

Texas, San Antonio—Sabinas Brew- 
ery, Ltd., Sabinas, Coahuila, Mexico, 
plans construction of steam power plant 
at proposed new brewery at San Antonio, 
where site has been selected. Entire 
project reported to cost over $250,000. 

, Spokane — City Water De- 
partment plans construction of hydro- 
electric power plant to cost about $140,- 
000, in connection with an expansion and 
improvement program in municipal wa- 
terworks, estimated to cost $1,000,000. 
Program will include installation of 
pumping machinery, pipe lines, etc. 








